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Abstract  
 

Background: Genomics is one of the disciplines of modern medicine that focuses on identifying causative genes and their related 

variations that may have an impact on complex disorders. Candidate gene association studies are critical for determining the 

genetic relationship of genomic variations with complicated illnesses. Aim: The goal of this study is to anticipate the likely 

relationship of PRDM16 gene variations with negative effects on structural and functional features using online computational 

tools. Methodology: An insilico approach was utilized to find out the rare variant in the PRDM16 gene. Result: We found eight 

missense variants including rs572205989, rs201814961, rs572178955, rs182452331, rs551202646, rs554705536, rs184929979 

and rs573567598that could play a role in the development of disease. Discussion & conclusion: This methodology can be used 

in future genomes and association studies, but it must be tested in a model organism and cell culture. This research could be 

useful in personalized therapy and could lead to the discovery of new therapeutic markers for a variety of disorders. 

Keywords: Insilico tools, Sequencing, SNP, Genomics. 
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1. INTRODUCTION 
Various human disorders do not exhibit 

Mendelian inheritance patterns (Sladek et al., 2007) 

therefore called complex disorders and are caused by 

several genetic variants in the genes (polygenic 

inheritance) with modest effect together (Boyle et al., 

2017) in combination with environmental factors 

(multifactorial inheritance) thereby posing a significant 

risk for the particular disorder (Bhatti et al., 2006). 

Molecular epidemiology research studies have identified 

a plethora of genetic variations and their associated 

heritable phenotype (Timpson et al., 2018). However, 

finding these genetic variations for the specific 

phenotypes is difficult and requires multiple testing of 

hundreds or even thousands of Single Nucleotide 

Polymorphisms (SNPs) in the candidate gene. The 

candidate gene studies approach has been at the forefront 

of uncovering the correlation between genetic variants 

complex diseases (Patnala et al., 2013). In recent years 

high- throughput techniques such as Genome-Wide 

Association Studies (GWAS) generated several common 

SNPs in candidate genes (Manolio, 2010; Tam et al., 

2019) among which only a small fraction is truly relevant 

to the phenotype of interest (Tranchevent et al., 2016).  

 

Migraine, a polygenic, dysautonomic, complex 

neurological disorder with vascular dysfunction as a 

consequence is characterized by the “lower threshold of 

neuronal hyper-excitability” called “the migrainous 

brain” (Kogelman et al., 2020; Sudershan et al., 2022; 

Sudershan et al., 2023). Pathogenesis of migraine have 

been explored since following decades (Sudershan et al., 

2023; Leao, 1944; Bolay et al., 2002) and also showed 

varied prevalence in different population (Andreou& 

Edvinsson, 2019; Sudershan et al., 2023). A meta-

analysis of 22 GWA studies conducted by Gormley et 

al., which was different from the previous GWA studies 

(Anttila et al., 2010’ Esserlind et al., 2013; Ligthart et 

al., 2011; Anttila et al., 2013; Freilinger et al., 2012;) 

identified 38 genomic loci harboring 44 independent 

susceptibility markers for the prevalent forms of 

migraine (Gormley et al., 2016). A replication study of 

GWAS conducted by Ghosh et al., and Kaur et al., 

showed that rs2651899 (PRDM16) is a potential genetic 

marker for migraine susceptibility in MWA (Migraine 

https://saudijournals.com/sjls
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Without Aura) and female subgroup at both genotypic 

and allelic levels in the North Indian population (Ghosh 

et al., 2013; Kaur et al., 2019).  

 

PR domain containing 16 (PRDM16) (NCBI 

ID: 63976) is located on chromosome 1p36.32 and 

consists of 17 exons with a protein length of 1276 amino 

acids. The protein binds to the double-stranded (ds) or 

single-stranded DNA and is known to play a function as 

a transcriptional regulator. It is also shown to display 

histone methyltransferases (HMT) activity 

(https://www.omim.org/entry/605557). 

 

2. MATERIAL AND METHOD 
The number of bioinformatics tools has been 

built dramatically over the two past decades. Literature 

was surfed on different online libraries including 

PubMed, and Google Scholar, using searches “in-silico 

tools for SNPs”, “online tools used to find SNPs”, “freely 

available tools for prioritizing SNPs, bioinformatics 

tools for prioritizing, etc. 

 

2.1. Data Mining 

The GnomAD genome browser 

(https://gnomad.broadinstitute.org/), UCSC genome 

browser (https://genome.ucsc.edu/), and NCBI Variation 

Viewer (https://www.ncbi.nlm.nih.gov/variation/view/) 

were used to obtain SNPs for the PRDM16 gene. The 

schematic depiction for selecting SNPs and using 

computational tools for PRDM16 in silico analysis is 

shown (Figure 1). 

 

2.2. Bioinformatics Data Analysis 

VEP Ensembl  

The Ensembl Variant Effect Predictor (VEP 

Ensembl) is a powerful web-based tool used for the 

analysis, annotation, and prioritization of genomic 

variants in the coding and non-coding regions which 

helps in simplifying and accelerates the variant 

interpretation and it also give information related to the 

impact of a variant on a transcript or a protein and 

predicts biophysical consequences of variants using 

various prediction tools including SIFT, Polyphene 2, 

ConDel, etc. Many web-based methods were applied in 

this work to prepare the functional impact and 

pathogenic character of nsSNPs. All tools that were used 

in the current study were from Variant Effect Predictor 

Ensemble (VEP) 

(https://asia.ensembl.org/info/docs/tools/vep/index.html

) and Variant Annotation Integrator (VAI) UCSC 

genome browser (https://genome.ucsc.edu/tools/) 

according to their default setting.  

 

SIFT 

SIFT (Sorting Intolerant from Tolerant), 

(https://sift.bii.a-star.edu.sg/) predicts whether an amino 

acid substitution causes a deleterious effect based on the 

sequence homology and the physical properties of amino 

acid. A Missense variant is predicted to be deleterious 

when the SIFT score is < 0.05, whereas ≥ 0.05 indicates 

that a variant is benign (Henikoff et al., 2003). 
 

Polyphene2 

PolyPhene2 (Polymorphism Phenotyping 

v2,http://genetics.bwh.harvard.edu/pph2/), an automatic 

web-based free tool that predicts the possible impact of 

amino acid substitutions on the stability and function of 

human proteins using structural and comparative 

evolutionary considerations. Different mutations are 

categorized as “possibly damaging”, “probably 

damaging” and “Benign (0.0)”. Variants with scores in 

the range of 0.0 to 0.15 are predicted to be benign, 0.15 

to 0.85 are possibly damaging, and 0.85 to 1.0 are 

predicted to be damaging (Adzhubei et al., 2013). 
 

Mutation Taster 2 

Mutation Taster 2 

(http://www.mutationtaster.org/) is designed to predict 

the functional consequences of genetic variants and 

evaluate the pathogenic potential of DNA sequence 

alterations that were downloaded from the genome 

browser. MutationTaster2 includes all publicly available 

single-nucleotide polymorphisms (SNPs) and indels 

from the 1000 Genomes Project2 (hereafter referred to as 

1000G) as well as known disease variants from ClinVar3 

and HGMD Public4 (Schwarz et al., 2014). Signs used 

are Disease-causing SNP is denoted by A, disease-

causing as D, polymorphism as N, and polymorphism as 

P (Schwarz et al., 2014). 
 

Mutation Assessor 

Mutation Assessor 

(http://mutationassessor.org/r3/) is a helpful prediction 

tool used to find the functional impact of amino-acid 

substitutions in proteins, such as missense 

polymorphisms. The assessment of the functional impact 

of amino-acid substitutions in proteins was based on the 

evolutionary conservation of the affected amino acids in 

protein homologs (Reva et al., 2011). Results are 

retrieved in high or medium; predicted functional; low or 

neutral; and predicted non-functional (Gnad et al., 2013). 
 

Likelihood Ratio Test (LRT) 

Likelihood Ratio Test (LRT) information from 

comparative genomics is taken by the LRT tool thus 

helping to identify deleterious mutations that disrupt 

highly conserved amino acids within protein-coding 

sequences (deleterious=D, Neutral=N, and 

Unknown=U) (Chun et al., 2009). 
 

VEST  

Variant Effect Scoring Tool (VEST) (Carter et 

al., 2013) is a new method for prioritizing missense 

mutations that alter protein activity. 
 

2.3. Protein Stability Change 

I-Mutant 

I-mutant 

(http://gpcr2.biocomp.unibo.it/cgi/predictors/I-

Mutant3.0/I-Mutant3.0.cgi) is a free web-based tool, 

https://asia.ensembl.org/info/docs/tools/vep/index.html
https://asia.ensembl.org/info/docs/tools/vep/index.html
https://genome.ucsc.edu/tools/
https://sift.bii.a-star.edu.sg/
http://genetics.bwh.harvard.edu/pph2/
http://www.mutationtaster.org/
http://mutationassessor.org/r3/
http://gpcr2.biocomp.unibo.it/cgi/predictors/I-Mutant3.0/I-Mutant3.0.cgi
http://gpcr2.biocomp.unibo.it/cgi/predictors/I-Mutant3.0/I-Mutant3.0.cgi
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which is used to predict the stability of folded protein 

which changes upon single point mutations. Predictions 

were performed using protein sequence 

(http://gpcr2.biocomp.unibo.it/cgi/predictors/I-

Mutant3.0/I-Mutant3.0.cgi) (Capriotti et al., 2005). 

 

2.4. Regulatory SNPs 

Mutations in gene promoter/regulatory regions 

represent an important class of lesions causing human 

genetic disease. Such mutations are associated with 

either increases or decreases in transcriptional activity 

and are called functional polymorphisms. These 

polymorphisms may be trans-acting or cis-acting, 

a polymorphism in which one gene affects the 

expression of another gene or the same gene respectively 

(Cooper, 1992).  

 

Non-coding variants were downloaded from the 

NCBI dbSNP database and about 108659 total variants 

were obtained. After filtering we found 7321 number of 

Non-coding variants and 52 polymorphisms having 

MAF between 0.05 to 0.10 (5% to 10%). To filter and 

prioritize these 52 genomic variants hosting functional 

SNPs, the Regulome database was used and 44 variants 

were obtained. Lower scores indicate increasing 

evidence for a variant to be located in a functional region 

(Boyle et al., 2012) (table 4).  

 

2.5. Gene-To-Gene Interaction Using String V11 

String v11 (https://string-db.org/cgi/input/), is a 

potential protein-protein interaction tool that collects 

data from several online databases (Szklarczyk et al., 

2019). It is very important to find out the most important 

wiring connection in the gene regulatory network that is 

used to understand the disease's development (Wray et 

al., 2018) (Figure 6) because any change in the 

peripheral gene will ultimately affect on the regulation of 

the core gene. 

 

3. RESULTS 
Identification of Nssnps in PRDM16 Gene and 

Functional Characterization of nsSNPs 

By digging out the GnomAD browser, UCSC 

genome browser, and dbSNPs NCBI we found different 

numbers of missense variants. The total number of 1627, 

966, and 839 was found using UCSC genome browser, 

dbSNPs NCBI, and GnomAD database respectively 

(Figure 4). All these variants were then filtered using 

VEP Ensembl using criteria “excluding common 

variants” and obtained 152, 195, and 113 (UCSC genome 

browser, dbSNPs NCBI, and GnomAD database 

respectively missense variants (Figure 4). These 

missense variants were then selected for the further 

filtering process.  

 

Selection of Deleterious nsSNPs 

For the selection of deleterious nsSNPs, two 

different criteria were used, the former is to “exclude 

those variants which don’t have SIFT and Polyphene 

deleterious score” and the second was “excluding those 

variants which don’t have minor allele frequency less 

than 5% (MAF ≤0.05). A total number 13 variants were 

selected which includes rs572205989, rs201814961, 

rs572178955, rs182452331, rs551202646, rs554705536, 

rs184929979 and rs573567598 (Figure 2). 

 

We used the different free available databases 

of genomes to minimize and avoid FPR for the selection 

of True Positive Result (TPR) with their different criteria 

and algorithms. False Positive Result (FRP) prediction is 

a serious problem and we also found the difference in the 

number of variants (Figure 3). Venn diagram is used to 

show the intersection of results obtained from different 

databases (Figure 2). 

 

Damaging nsSNPs Identifications 

We checked and filter variants that were 

downloaded from different genome databases 

individually and found 152, 195, and 113 (UCSC 

genome browser, dbSNPs NCBI, and GnomAD database 

respectively) missense variants (Figure 4). These 

variants were only those that were predicted to be 

damaging and probably damaging (SIFT and PP2 

respectively). 

 

For further validation, different tools, namely 

SIFT, PolyPhene 2 (PP2Hvar and PP2Hdiv), Mutation 

Taster and, Mutation Tasting were used to predict 

phenotype-altering polymorphism (Table 1 & 2). Cross-

validation is often not the best method to estimate actual 

performance (because leakage of information across 

multiple sources can lead to overly optimistic results) 

and time-stamped strategies are often preferable. 
 

 
Figure 1: Schematic representation of computational tools 

for in silico analysis of PRDM16gene 

 

 

http://gpcr2.biocomp.unibo.it/cgi/predictors/I-Mutant3.0/I-Mutant3.0.cgi
http://gpcr2.biocomp.unibo.it/cgi/predictors/I-Mutant3.0/I-Mutant3.0.cgi
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Figure 2: Graphical view of PRDM16 gene adapted from GnomAD database, (A):Picture representing the number of exons (17) of PRDM16 

gene, (B): Different genomic variants which are colored with different color (peach color is Loss of function mutations, yellow color is Missense 

variants, light green depicts synonymous genetic variants and grey color are indel mutations), (C):Total filtered Missense variants from 

GnomAD database using VEP Ensembl, (D): Total filtered variants from GnomAD, NCBI variation viewer, and UCSC genome browser. 

 

 
Figure 3: (A): Bar graph representing difference in total number of Missense variants downloaded from 3 different genome databases 

including UCSC genome browser (total variants 1627, after filtering found 152 missense variants and 5 missense variants having ≤0.05), NCBI 

(total variants 966, after filtering found 195 missense variants and 1 missense variants having ≤0.05, and GnomAD browser (total variants 839, 

after filtering found 113 missense variants and 5 missense variants having ≤0.05). (B): Bar graph represent the number of Missense mutations 

in PRDM16 gene with different exons downloaded from UCSC genome browser. The three different color coding represents the number of 

genetic variants before filtering (BF), after filtering Missense variants, and variants with MAF <0.01 using VEP Ensembl. (C): Difference in 

number of missense variants downloaded from UCSC genome browser and NCBI Variation viewer. (D): Bar graph represents different 

genetic variants from GnomAD browser with their percentage with inframe mutations (1%), 3' UTR (1%, with no variants in coding, and 4% 

after filtering), splicing region genetic variants with 1%, downstream genetic variants represent 2% and after filtering 2%, intronic variants 

2%, synonymous variants 2%, coding region 3%, regulatory genetic variants with 3%, and 4% after filtering and missense variants 68%, with 

95% in coding region and 73% after filtering (≤0.01). 
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Figure 4: Protein-Protein Interaction of PRDM16 showed a significant interaction with different genes with an average node 

degree of 6. 

 

 
Figure 5: (Upper): MetaScape analysis showed increased expression in different process. (Below): Metascape Clustering 

showed two major cluster such as Cluster I=KDM1A, CTBP2, & CTBP1 and Cluster II= PRDM16, CEBPB, PPARGC1A, 

PPARG, & EHMT1. 

 

Table 1: GnomAD browser & UCSC Filtered Variant (ENST00000270722.10) 

Database rs ID Chr. loc. (Chr.1.) Alt. allele Exon Codon changed Amino acid 

GnomAD rs572205989 3402831 A 6 Tcc/Acc S241T 

rs201814961 3414622 T 10 cGg/cTg P889L 

rs572178955 3426162 T 14 tCg/tTg S1074L 

rs182452331 3433777 G 17 gAg/gGg E1266G 

UCSC rs551202646 3411478 G 9 gaC/gaG D427E 

rs554705536 3411763 T 9 ttG/ttT L522F 

rs184929979 3414574 A 10 cGg/cAg R873Q 

rs573567598 3414628 T 10 cCg/cTg P891L 
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Table 2: Variant prediction using different in-silico tools 
Database rs ID VEST SIFT PP2HA

R 

PP2HDI

V 

Mutation 

Tasting 

Mutation 

Assessor 

LRT ConDel 

GnomAD rs572205989 0.148 0.074=T 0.455=P 0.645=P 0.974=D 0.985=L 0.311448=U 0.554 

rs201814961 0.796 0.032=D 0.998=D 1.0=D 1=D 1.355=L 0.000102=D 0.88 

rs572178955 0.846 0.004=D - - 1=D 2.08=M 0.000124=D 0.85 

rs182452331 0.762 0.0=D 0.772=P 0.95=D 0.999=D 2.28=M 0.000175=U 0.732 

UCSC rs551202646 0.685 0.288=T 0.998=D 1.0=D 0.99=D -1.465=N 0.000053=D 0.857 

rs554705536 0.442 0.044=D 0.988=D 1.0=D 0.99=D 2.295=M 0.001263=U 0.786 

rs184929979 0.697 0.001=D 0.992=D 1.0=D 0.99=D 1.975=M 0.000277=D 0.853 

rs573567598 0.695 0.0=D 0.965=D 1.0=D 1=D 1.65=L 0.000103=D 0.851 

 
Table 3: Variant functional prediction values using I mutant 

Database rs ID Strand Amino acid I-mutant RI SVM2 Prediction effect 

GnomAD rs572205989 + S241T -0.71 Kcal/mol 6 Decrease 

rs201814961 + P889L -1.19 Kcal/mol 8 Decrease 

rs572178955 + S1074L 0.26 Kcal/mol 1 Increase 

rs182452331 + E1247G - - - 

UCSC rs551202646 + D427E -0.57 Kcal/mol 1 Decrease 

rs554705536 + L522F 0.14 Kcal/mol 2 Increase 

rs184929979 + R873Q -0.19 Kcal/mol 3 Decrease 

rs573567598 + P891L -0.82 Kcal/mol 5 Decrease 

 

Table 4: Regulatory Variants: Filtered Using Regulome database only 8 variants are found to be passed 

(ENST00000270722.10) 

Chromosome location dbSNP IDs Location Intron Rank Score 1000 Genome Browser 

chr1:3079166-3079167 rs79966817 1 2b 1.0 C=0.9187, T=0.08127 

chr1:3079170-3079171 rs74943250 1 2b 0.76166 G=0.9187, T=0.08127 

chr1:3226538-3226539 rs59127130 3 2b 0.97133 T=0.9319, A=0.06809 

chr1:3229257-3229258 rs12409315 3 2b 0.63769 A=0.9171, G=0.08287 

chr1:3229968-3229969 rs57323723 3 2a 1.0 G=0.9171, A=0.08287 

chr1:3240724-3240725 rs118127661 3 2b 0.76026 T=0.9237, C=0.07628 

chr1:3241290-3241291 rs57631188 3 2b 0.93883 T=0.9004, C=0.09964 

chr1:3241293-3241294 rs12411233 3 2b 0.50489 C=0.9345, T=0.0655 

 

4. DISCUSSION 
Migraine, a polygenic, dysautonomic, complex 

neurological disorder with vascular dysfunction as 

consequences and is characterized by the “lower 

threshold of neuronal hyper-excitability” called “the 

migrainous brain” (Sudershan et al., 2023; Kogelman et 

al., 2020; Kumar et al., 2023). A meta-analysis of 22 

GWA studies conducted by Gormley et al, including the 

data of a total of 59,674 affected subjects and 316,078 

controls collected from six tertiary headache clinics and 

27 population-based cohorts in which more than 35,000 

new migraine cases that were not included in previously 

published GWA studies (Esserlind et al., 2013; Ligthart 

et al., 2011; Anttila et al., 2013; Freilinger et al., 2012; 

Anttila et al., 2010). These GWA studies identified 38 

genomic loci harboring 44 independent susceptibility 

markers were identified in this GWAS for the prevalent 

forms of migraine (Gormley et al., 2016). PRDM16 

rs2651899 were reported in the North Indian population 

associated with the migraine susceptibility (Ghosh et al., 

2013) and act as a potential genetic marker for migraine 

susceptibility in MO (Migraine Without Aura) and 

female subgroup at both genotypic and allelic level in the 

North Indian population (Kaur et al., 2019).  

 

In the present study, missense variants 

downloaded from 3 different genome databases 

including UCSC genome browser (total variants 1627, 

after filtering found 152 missense variants and 5 

missense variants having ≤0.05), NCBI (total variants 

966, after filtering found 195 missense variants and 1 

missense variant having ≤0.05, and GnomAD browser 

(total variants 839, after filtering found 113 missense 

variants and 5 missense variants having ≤0.05) as shown 

in the (Figure 3A). Further detailed information about the 

data curation are given the Figure 3 such as missense 

SNP data of each exon of PRDM16 gene downloaded 

from UCSC showed number of missense mutation 

(Figure 3B), but after filtering (AF) significant decrease 

in number of missense mutation was observed (Figure 

3B), and lastly using the filter of MAF <0.01 using VEP 

Insilco tool, only the 10th exon showed the missense 

mutation (Figure 3B). It was also observed that there 

were variation in the number of missense variants 

downloaded from the UCSC genome browser and 

NCBI’s Variation viewer (Figure 3C). In addition to this, 

different genetic variants from GnomAD browser with 

their percentage with inframe mutations (1%), 3' UTR 

(1%, with no variants in coding, and 4% after filtering), 

splicing region genetic variants with 1%, downstream 

genetic variants represent 2% and after filtering 2%, 

https://regulomedb.org/regulome-search/?regions=chr1:3079166-3079167&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079166-3079167&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079166-3079167&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079170-3079171&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079170-3079171&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079170-3079171&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3079170-3079171&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3226538-3226539&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3226538-3226539&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3226538-3226539&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3226538-3226539&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229257-3229258&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229257-3229258&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229257-3229258&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229257-3229258&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229968-3229969&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229968-3229969&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229968-3229969&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3229968-3229969&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3240724-3240725&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3240724-3240725&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3240724-3240725&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3240724-3240725&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241290-3241291&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241290-3241291&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241290-3241291&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241290-3241291&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241293-3241294&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241293-3241294&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241293-3241294&genome=GRCh37
https://regulomedb.org/regulome-search/?regions=chr1:3241293-3241294&genome=GRCh37
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intronic variants 2%, synonymous variants 2%, coding 

region 3%, regulatory genetic variants with 3%, and 4% 

after filtering and missense variants 68%, with 95% in 

coding region and 73% after filtering (≤0.01) (Figure 

3D).  

 

Using the String DB (STRING: functional 

protein association networks (string-db.org) with the 

default setting such as Network type: Full String 

Network, minimum required interaction score: median 

confidence (0.400), the protein-protein interaction (PPI) 

was built, which was then edited by Cytoscape 

(Cytoscape: An Open Source Platform for Complex 

Network Analysis and Visualization). It was observed 

that there are 10 genes with which PRDM16 showed 

interaction with 33 number of edges, 6 average node 

degree, 0.807 average local clustering coefficient, and 

significant PPI enrichment p-value i.e., 2.07e-06 (Figure 

4). Further the lists of interacting genes were further 

analyzed such as clustering using Metascape (Figure 5). 

 

The current study may have some limitation 

including that these prioritized genetic variants have not 

been verified through experimental approach and the 

pathogenicity of the variants were also determined 

through a computational approach. So, the selected SNPs 

are required to be studied in the model organism and cell 

culture that may have potential importance in 

personalized medicines. Exploration of these prioritized 

genetic variants may provide novel remedial markers for 

various diseases and can be useful for association studies 

in clinical psychology and psychiatry, especially 

concerning the response to psychopharmacological and 

psychotherapeutic treatment.  

 

False Positive Result (FRP) prediction is a 

serious problem and to minimize and avoid FPR for the 

selection of True Positive Result (TPR) we used different 

computational/online in silico tools with their different 

criteria and algorithms. Thus, only those SNPs that are 

predicted to be deleterious throughout these algorithms 

hold the potential for future evaluation and translation. 

Thus, combinations of varied computational tools come 

up with much more dimensions to predict the effect of 

genetic variants on the protein, which could be cost-

effective. 

 

5. CONCLUSION 
In this study, we demonstrate a computational 

strategy for finding and predicting the functional impact 

of nsSNPs and amino acid substitution by using a 

combination of multiple in silico tools that provide more 

dimension to predict the effect of mutations on proteins. 

We found eight missense variants including 

rs572205989, rs201814961, rs572178955, rs182452331, 

rs551202646, rs554705536, rs184929979 and 

rs573567598that could play a role in the development of 

disease. 
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