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ABSTRACT 

Objective: To predict the tertiary structure of human interferon alpha/beta receptor 2 protein.  
Study Design: Structure prediction by using bio informatics tools. 
Place and Duration of Study: Department of Biochemistry, Swat Medical College (STMC), Saidu Shareef, Swat, Pakistan, from 
Aug 2019 to Dec 2019. 
Methodology: All protein sequences of human interferon alpha/beta receptor 2 (isoforma, b and c) (IFNAR-2) were retrieved 
through the BLAST search (The Basic Local Alignment Search Tool) from available databases ‘NCBI’ (National Centre for 
Biotechnology Information) and ‘Uni Prot KB’ (The Universal Protein Resource). Sequence alignment was conducted by using 
Clustal Omega, to get the consensus sequence for IFNAR-2 protein. Consensus protein sequence of human IFNAR-2 was used 
for the prediction of the three-dimensional structure by employing Swiss-Model Server. Moreover, subcellular localization 
analysis was also performed by using CELLO2GO program. 
Results: Structural model of human IFNAR-2 protein was predicted and evaluated by Ramachandran dimension. Cellular 
localization of tertiary topological domains of the predicted models were revealed probability of localization of IFNAR-2 
protein (isoform a, b & c) is highest in the plasma membrane due to the presence of the transmembrane alpha helical regions. 
Conclusion: This study predicted the tertiary structural dimensions of human IFNAR-2 protein, including the specific 
topological domains that contribute towards the subcellular compartmentalization and functional characteristics. 
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INTRODUCTION 

Interferon (IFN) receptors are a part of the helical 
cytokine receptor system. The IFNAR-2 genes encode 
multiple isoforms.1-3 Studies revealed that four IFNAR-
2 gene transcripts (mRNAs) code for three different 
isoforms (three different polypeptides) through exon 
rearrangement, splicing and other post-transcriptional 
modifications. These isoforms (polypeptides) sharea 
common extracellular domain,2,4 and include (1) a long 
trans-membrane transcript, (2) a short trans-membrane 
transcript and (3) a soluble transcript.2,5 A few studies 
describethe contribution of these isoform of IFNAR-2 
to wards the ligand based interactions, involving IFNβ 
and IFNα.26,7 There is inssufficient information about 
their structure in the available literature. In the prev-
ious study we had investigated the primary and secon-
dary structural motifs of IFNAR-2 protein usingan in 
silicostudy design.8 The presentstudy is an extension of 
the previous research project. Thisstudy has been de-
signed to predict the three-dimensional protein model 

andsubcellular localisation of human interferon alpha/ 
beta receptor 2 protein by employing bioinformatics 
tools for protein structure modelling. 

METHODOLOGY 

This study was conducted at the Department        
of Biochemistry, Swat Medical College (STMC), Saidu 
Shareef, Swat, from August to December 2019, follow-
ing the approval by the Ethical Review Board (ERB) 
(ERB approval certificate No 951/RWP). The in silico 
bioinformatics technique was used to predict and ana-
lyse the protein structure of human IFNAR-2 protein. 
The following protein sequences of human IFNAR-2 
were retrieved from NCBI (https://www. ncbi.nlm. 
nih.gov/) and uniport (https://www.uniprot.org/) 
databases, (1) interferon alpha/beta receptor 2 isoform 
a, (NCBI Reference Sequence: NP_001276054.1, Uni 
ProtKB-P48551), (2) Interferon alpha/beta receptor 2 
isoform b, (NCBI Reference Sequence: NP_997467.1, 
UniProtKB-P48551-2), (3) interferon alpha/beta recep-
tor 2 isoform c (NCBI Ref. Sequence: NP_001276057.1, 
UniProtKB-P48551-3).  

The sequence alignment was done by Clustal 
Omega (Multiple sequence alignment tool), version: 
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1.2.4 (https://www.ebi.ac.uk/Tools/msa/clustalo/). 
The resultingconsensus sequencewas used for further 
analysis. Swiss-Model Server was applied to find out 
the structural dimensions of human interferon alpha/ 
beta receptor 2 protein by employing consensus pro-
tein sequence.9 The predicted modelwasfurther inves-
tigated for reliability and quality testing by Ramachan-
dran plot (version 2.0). Conformational statistics of    
the structural backbone of the predicted model were 
quantified bytorsion angles (phi, and psi, Ψ). QMEAN 
score was applied to test the absolute quality of pro-
tein model. Volume Area Dihedral Angle Reporter 
(VADAR) analysis was performed to assess the hydro-
phobic and hydrophilic characteristic features of the 
model.10 Transmembrane regions of human IFNAR-2 
protein isoform a, b and c proteins were predicted by 
employing TM finder program (http://www.cbs.dtu. 
dk/services/TMHMM-2.0/).10 As a rule, the number 
of amino acids, contributing towards the hydrophobic 
and hydrophilic characters should have their mean 
values above the set threshold, classifying them as 
“Transmembrane participating amino acids”. Analysis 
of subcellular localization of human IFNAR-2 isoform 
a, b & c proteins was alsoconducted by using CELLO2 
Go program.11 

 
Figure-1: Protein sequences alignment of human IFNAR-2 
isoforms a, b and c proteins. 

 
Figure-2: Predicted model of human interferonalpha/beta receptor 
2protein 

RESULTS 

The protein sequences of human IFNAR-2 iso-
form a, b and c,retrieved from NCBI and Uniprotwere 
aligned toappreciate the sequence similarity (Figure-1). 
Human interferon alpha/beta receptor 2 isoform, a 
protein sequence (UniProtKB-P48551) used to predict 
the model, is given below: 

>sp|P48551|INAR2_Human Interferon alpha/beta 
receptor 2 OS=Homo sapiens OX=9606GN=IFNAR2 
PE=1 SV=1 

MLLSQNAFIFRSLNLVLMVYISLVFGISYDSPDY
TDESCTFKISLRNFRSILSWELKNHSIVPTHYTLLYTI
MSKPEDLKVVKNCANTTRSFCDLTDEWRSTHEAYV
TVLEGFSGNTTLFSCSHNFWLAIDMSFEPPEFEIVGFT
NHINVMVKFPSIVEEELQFDLSLVIEEQSEGIVKKHK
PEIKGNMSGNFTYIIDKLIPNTNYCVSVYLEHSDEQA
VIKSPLKCTLLPPGQESESAESAKIGGIITVFLIALVLTS
TIVTLKWIGYICLRNSLPKVLNFHNFLAWPFPNLPPL
EAMDMVEVIYINRKKKVWDYNYDDESDSDTEAAP
RTSGGGYTMHGLTVRPLGQASATSTESQLIDPESEEE
PDLPEVDVELPTMPKDSPQQLELLSGPCERRKSPLQ
DPFPEEDYSSTEGSGGRITFNVDLNSVFLRVLDDEDS
DDLEAPLMLSSHLEEMVDPEDPDNVQSNHLLASGE
GTQPTFPSPSSEGLWSEDAPSDQSDTSESDVDLGDG
YIMR 

Template selection was based on sequence simi-
larity. The three-dimensional structure analysis was 
conducted by using “Swiss-Model server”. Results re-
vealed a predicted model with 26 templates. The Beta 
chain (1n6u.1.A) of the interferon-alpha/beta receptor 
template showed 100% sequence identity, therefore      
it was used to build the model. The predicted model    
of human interferon alpha/beta receptor 2 a (Figure-2) 
was evaluatedby using QMEAN score to assess the 
global and stereo-chemical properties of the predicted 
protein model. The reliability of the predicted model 
ranges from 0-1. Our results showed that the predicted 
model was of good quality and confirmed by Rama-
chandran plot (Psi/Phi angels) (Table). 

Transmembrane localization was predicted by 
transmembrane helices finder (bioinformatic tool 
TMHMM Server v.2.0) for all three IFNAR-2isoforms 
(isoform a, b, c). Results revealed maximum sequence 
similarity in all three isoforms, with a variation in their 
secondary structures, particularly the transmembrane 
helices. This accounts for their localization in the mem-
branous structures of the cells. Our results showed one 
transmembrane helix to be present in isoform aand c, 
and two transmembrane helices in isoform b (Figure-
3). The predicted sub-cellular localization of trans-

https://www.ebi.ac.uk/Tools/msa/clustalo/
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membrane helicesin isoform a, b and c described their 
function. In addition, CELLO2GO program was also 
used to study subcellular localization for all three 
isoforms (a, b, c). According to these results, isoform   
2b had 77.9% localization probability in the plasma 
membrane when compared to isoform a (40.4%) and c 
(44.1%) (Figure-4). Only isoform a had nuclear localiza-
tion. Isoform c was more abundant in the extracellular 
space as compared to isoform a, being more cytoplas-
mic. Cytoplasmic proteinshas more potential as drug 
targets than the surface membrane proteins.11 Results 
also revealed that all three isoforms of IFNAR-2 pro-
tein were also found in Cytoplasm, Golgi, Endoplas-
mic reticulum, Lysosomal compartments and Mito-
chondria. 
 

 
Figure-3: Predicted transmembrane regions of human IFNAR-2 
(isoform a, b and c) protein. 

 

DISCUSSION 

Interferons are a family of cytokines that contri-
bute in complex and organized defence networking of 
the body.12-14 Information about their protein structure 
is necessary to understand their functional mecha-
nisms at the cellularlevel, involving various biological 
functions.8,15 Human interferon alpha/beta receptor 2 
protein has three different isoforms, coded from the 
same gene, having different functions. This led us to 
investigate their structural, cellular and subcellular 
localization to understand the key features, which imp-
art specific functions to them. In the present study, we 
employed bioinformatics tools to predict and eval-uate 

the structural model of interferon alpha/beta receptor 
2 protein, based upon protein sequences for three diff-
erent isoforms (a, b and c). Results showed that prob-
ability of interferon alpha/beta receptor 2 protein (iso-
form a, b and c) localization is highest in the plasma 
membrane. These results were also supported by the 
presence of transmembrane alpha helical regions. Stru-
ctural characteristics and cellular localization are imp-
ortant features for INFs bindingand respective down-
stream signalling for various functions,16 particularly 
cell proliferation, signal transduction, immune system 
processing,17,18 and stress responses.12 Our study is 
limited to the in silico analysis and need wet lab con-
firmation, but results of this analysis will be helpful in 
future, to understand the 3D structural basis for any 
drug related interactions,19 of human interferon alpha/ 
beta receptor 2 isoforms. 
 

 
Figure-4:Prediction of the subcellular localization of human 
IFNAR-2 (isoform a, b and c) protein. 
 

CONCLUSION 

This study predicted the tertiary structural dimensions 
of human IFNAR-2 protein, including the specific topological 
domains that contribute towards the subcellular compart-
mentalization andfunctional characteristics.  

Conflict of Interest: None. 

Table: Structure assessment of the predicted model of human IFNAR-2 protein. 

Protein name Sequence length Sequence Identity GMQE QMEAN Ramachandran Score 

IFNAR-2a (Interferon alpha/beta 
receptor 2 isoform a) 

515 aa 100% 0.33 -3.55 82.69% Favoured 

IFNAR-2b (Interferon alpha/beta 
receptor 2 isoform b) 

331 aa 100% 0.67 -3.59 82.69% Favoured 

IFNAR-2c (Interferon alpha/beta 
receptor 2 isoform c) 

239 aa 100% 0.84 -3.38 84.29% Favoured 
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