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ABSTRACT 

 

The mumps virus is a negative-strand RNA virus in the family Paramyxoviridae. Mumps infection results in an 

acute illness with symptoms including fever, headache, and myalgia, followed by swelling of the salivary glands. 

Complications of mumps can include meningitis, deafness, pancreatitis, orchitis, and first-trimester abortion. 

Symptoms of mumps usually appear within two weeks of exposure to the virus. Mumps virus doesn’t respond to 

antibiotics or other medications. Vaccination is the only way to prevent mumps. Therefore, every newborn 

infants and children receive the vaccine against measles, mumps, and rubella (MMR) at the same time. The 

MMR vaccine is currently given on a two-dose. One dose of mumps containing vaccine has an efficacy of 88%, 

with efficacy increasing to approximately 95% with two doses. In silico tools and techniques which are include 

retrieval of Tumor necrosis factor receptor superfamily member 1A protein sequence from the UniProt KB 

database and physicochemical parameter analyzed by using Protoparam tool. In that Leucine had a maximum 

amino acid composition. The structure of a protein has a very important role in its function. The secondary 

structure was predicted by using SOPMA tool which indicated that the percentage of Random coils was higher 

than the percentage of alpha helix and extended strand. Then the 3D structure of Tumor necrosis factor 

receptor superfamily member 1A was predicted by using SWISS MODEL server and the model was validated by 

using PROCHECK analysis after validation of the model, the validation score was 94.7%.  

Keywords : Mumps, Insilico, Random Coil, secondary structure, Protparam, Tumor necrosis factor receptor 

superfamily member 1A  

 

I. INTRODUCTION 

 

Mumps is an acute respiratory infectious disease 

caused by the mumps virus(MuV), is transmitted to a 

person primarily through contact, and droplets. The 

main clinical manifestation of mumps is unilateral or 

bilateral parotid gland swelling, accompanied by pain 

and fever [1,2]. Although its common symptoms seem 

mild, mumps can cause serious complications such as 

permanent deafness, encephalitis, pancreatitis, 

oophoritis, and orchitis, which may result in 

disability or death and bring a heavy economic 

burden to families and societies [3,4]. This disease is 

highly contagious and often occurs in childhood [5]. 

Mumps can be prevented by administration of live 

attenuated vaccine which is usually delivered as a 

component of measles/mumps/rubella vaccine 

(MMR)2. With the use of mumps vaccine, mumps 

incidence had a significant drop in countries with 

high vaccine coverage rates. However, some countries 

such as the United States are experiencing some large 

mumps outbreaks occurring in highly vaccinated 

populations [6,7]. The septic effect of vaccination is 

related to factors such as age, coverage, and 

inoculation times. However, the recovery and 

outbreaks of mumps have not stopped, even in some 
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developed countries with higher immunization rates, 

such as the United States, France, Britain, and 

Australia, which has once again aroused concern and 

attention [8]. 

  

Mumps virus (MuV) is a member of the family 

Paramyxoviridae in the genus Rubulavirus. It has a 

negative-sense, nonseg-mented RNA genome of 

15,384 nucleotides. According to the WHO, the 

MuVs strains are classified into 12 genotypes, 

designated as A to N, based on nucleotide sequence 

analysis and containing genes encoding for 

nucleocapsid (N), phospho (P), matrix (M), fusion (F), 

small hydrophobic (SH), hemagglutinin-

neuraminidase (HN) and large (L) proteins. Each of 

these proteins plays a crucial role for virus entry, 

replication, assembly and budding. Briefly, the N, P 

and L proteins are located inside MuV virion and 

account for genome transcription and replication [9]. 

In the present study, we used different In-Silico tools 

and techniques for characterization, homology 

modeling of Tumor necrosis factor receptor 

superfamily member 1A protein. The first step 

includes retrieval of Tumor necrosis factor receptor 

superfamily member 1A sequence from UniProt KB 

database. The physiochemical properties were 

analyzed by using ProtParam tool and the secondary 

structure was predicted by using SOPMA secondary 

structure prediction tool. Later the 3D structure was 

predicted by using SWISS-MODEL server and the 

model was validated by using PROCHECK method. 

 

II.  MATERIAL AND METHODS 

 

1. Retrieval of Sequence 

The protein sequence of Tumor necrosis factor 

receptor superfamily member 1A proteins was 

retrieved from UniProtKB protein database and saved 

in FASTA file format. UniProtKB is a protein 

sequence database which is freely accessible to the 

public and it contains the amino acid sequences of 

proteins [10]. 

 

2. Physicochemical Analysis  

The physicochemical properties of Tumor necrosis 

factor receptor superfamily member 1A proteins were 

analyzed by ProtParam analysis tool. The ProtParam 

tool calculates parameters such as amino acid 

composition, molecular weight theoretical pI, 

instability index, aliphatic index and grand average of 

hydropathicity (GRAVY) [11]. 

 

3. Secondary Structure Prediction  

The secondary structure was predicted by SOPMA 

(Self- Optimized Prediction Method with Alignment) 

method. It was employed for calculating the 

secondary structural of Tumor necrosis factor 

receptor superfamily member 1A proteins. The 

SOPMA method correctly predicts the secondary 

structure α-helix, β-sheet and coil [12]. 

 

4. Homology Modeling and Model Validation 

The of Tumor necrosis factor receptor superfamily 

member 1A sequence was used for comparative 

homology modeling using SWISS MODEL server. 

SWISS-MODEL is a fully automated protein structure 

homology modeling server to make the protein 

models accessible to all biotechnologist [10]. After 

modeling, to check the quality and validation of the 

model was carried out by PROCHECK Ramchandran 

plot method using PDBsum server [13]. 

 

5. Identification of Domain function and analysis 

Identification of domain and its biological function of 

Tumor necrosis factor receptor superfamily member 

1A proteins were determined from Pfam domain 

identification database. The Pfam database is a large 

collection of protein families, each represented by 

http://www.ijsrst.com/
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multiple sequence alignments and hidden Markov 

models (HMMs) [14]. 

 

III. RESULTS AND DISCUSSION  

 

Retrieval of protein Sequence  

The protein sequence of Tumor necrosis factor 

receptor superfamily member 1A proteins was 

retrieved from UniProt KB database and the sequence 

was saved in FASTA file format in notepad. The 

protein name, organism name, UniProt KB ID and 

sequence length were shown in table 1. 

 

Protein Name Organism 

Name 

UniprotKB 

ID 

Sequence 

Length 

Tumor 

necrosis factor 

receptor 

superfamily 

member 1A 

Homo 

sapiens 

P19438 455 

 

Table 1. Retrieval of sequence 

 

Physicochemical analysis of Protein  

The physicochemical properties were analyzed by 

using ProtParam tool and the results were enlisted in 

table 2. As per the table, the Tumor necrosis factor 

receptor superfamily member 1A is unstable and basic 

in nature. The total number of positively charged 

residues (Arg+Lys) and negatively charged residues 

(Arg+Glu) are same in number as shown in Table 2. 

Parameters Values 

Total no. of Amino acids 455 

Molecular weight  5049.87 

Theoretical pI 6.23 

UniprotKB ID P19438 

The no. of positive amino 

acid (Arg+Lys) 

47 

The no. of negative amino 

acid(Arg+Glu) 

51 

Extinction coefficient 0.965 

Aliphatic index 79.91 

GRAVY -0.285 

 

Table 2. Physicochemical parameters of Protein. 

 

Secondary Structure Prediction 

 The secondary structure was predicted by using 

SOPMA method. The secondary structure elements 

like alpha helix, beta sheets, extended strand and 

random coils were enlisted in Table 3. From the table, 

the percentage of coils in Tumor necrosis factor 

receptor superfamily member 1A proteins was higher 

than the percentage of alpha helix and extended 

strand as shown in Table 3. 

 

Secondary 

Structure 

elements 

Number of 

residues 

Percentage 

Alpha helix 122 26.81% 

Extended stand 54 11.87% 

Beta turn 19 4.81% 

Random coil 260 57.14% 

 

Table. 3  Secondary Structure Prediction 

 

Homology Modeling and Model Validation  

The 3D structure of Tumor necrosis factor receptor 

superfamily member 1A proteins was predicted by 

the SWISS Model server. The sequence template 

Tumor necrosis factor receptor superfamily member 

1A was selected as template for prediction of 

homology modelling. The quality and validation of 

the model was carried out by Ramchandran plot 

analysis using PDBsum server. Ramchandran plot 

analysis showed that the percentage of favored region 

http://www.ijsrst.com/
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is 94.7% which was higher than the percentage of 

additional allowed region it’s conclude that the 

predicted model was reliable and good quality shown 

in Fig.1. Further model was visualized in RasMol 

visualization software package as shown in figure2.  

 
Fig.1 Protein model validation by PROCHECK 

 

Fig.2. Visulatization of Predicted 3D structure by 

RasMol 

 

Identification of Domain function and analysis  

The Protein domain and protein family analysis of 

Tumor necrosis factor receptor superfamily member 

1A by Pfam database. The domain of Tumor necrosis 

factor receptor superfamily member 1A proteins and 

its sequence length was shown in Fig. 3. 

 
Fig. 3. Domain identification with its sequence length 

 

IV. CONCLUSION 

 

The present preliminary investigation mainly leads to 

understand the basic primary, secondary structure 

and tertiary structure of Tumor necrosis factor 

receptor superfamily member 1A proteins. In-silico 

tools and techniques. The Tumor necrosis factor 

receptor superfamily member 1A proteins were 

retrieved from UniprotKB database and it is having 

length of 455. The primary protein sequence analysis 

carried out using protparam tool and it retrieval that 

having a Molecular weight - 5049.87 Da, Theoretical 

pI -6.23, The number of positive amino acids (Arg + 

Lys): 47, The number of negative amino acids (Arg + 

Glu): 51 respectively. Aliphatic index: 79.91, GRAVY: 

-0.285. Secondary structure of the Tumor necrosis 

factor receptor superfamily member 1A proteins was 

predicted by SOMPA having alpha helix-73, beta 

turns 21, extended strands 42; random coils 87 so 

protein was highly stable. The Modelling of 3D 

structure of Tumor necrosis factor receptor 

superfamily member 1A proteins was build by Swiss 

model 2xfc. Structure was validated using 

http://www.ijsrst.com/
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PROCHECK having model quality was 94.7%. This 

present study put molecular insight into the further 

studies to find the structural and functional properties 

of these Tumor necrosis factor receptor superfamily 

member 1A proteins to find or design the novel 

antiviral drugs. 
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