
 International Journal of Clinical & Medical Informatics 

ISSN: 2582-2268                                                                                                                                       Research Article | Vol 6 Iss 1 
 

Citation: Shambhavi Singh, Identification of Genomic Variants from the Transcriptome Data of Fetal Alcohol Spectrum Disorder. Int J 

Clin Med Info 6(1): 13-18. 

2582-2268/©2023 The Authors. Published by TRIDHA Scholars. 
13 

 

Identification of Genomic Variants from the Transcriptome Data of Fetal 

Alcohol Spectrum Disorder 

Shambhavi Singh, Payal Trivedi and Prachi Srivastava* 

Amity Institute of Biotechnology, Amity University, Uttar Pradesh Lucknow Campus, India 

Correspondence should be addressed to Prachi Srivastava, Amity Institute of Biotechnology, Amity University, Uttar Pradesh 

Lucknow Campus, 226028, India 

Received: March 16, 2023; Accepted: April 09, 2023; Published: April 16, 2023 

ABSTRACT 

Fetal alcohol spectrum disorder is a group of disorders related with alcohol characterizing a wide range of loss due to the prenatal 

exposure of alcohol. It includes birth-related congenital anomalies including growth deficits, facial dysmorphism and 

malformations in multiple physiological systems. Defects caused by this disorder are irreversible. In this study, identification of 

genomic variants viz. SNPs, Indels etc. were performed by using RNA Seq data of Fetal alcohol spectrum disorder. Here, 

transcriptome data was taken from the databases viz. GEO, SRA, ENA.RNA Seq data of mice (mus musculus) in which six 

samples of FASD were selected. Quality check was performed by using Fastqc software and alignment with the reference genome 

was completed by using BWA mem2 software. Further, Freebayes tool was used for the detection of significant variants in the 

diseased samples and annotation was done by SnpEff tool. Mutational analysis was done by using the mutation taster tool. 

Findings reveal that two significant single nucleotide polymorphisms were detected viz. A>C, T>A, reveals the novel missense 

variation. These significant variations have shown polymorphic effects after mutational analysis. Hence, this gives information 

about the detection of significant variants focusing on SNPs. It concludes that this significant computational approach can bring 

new hopes and an array of light in terms of therapeutic diagnosis to cure this disorder. 

KEYWORDS 

Fetal alcohol spectrum disorder; Variant analysis; SNPs; Missense mutation 

INTRODUCTION 

Exposure to alcohol is the most common cause of 

environment induced birth defects. Until 1968, birth defect 

due to alcohol exposure was not recognized. Alcohol 

consumption causes prenatal defects was first clinically 

recognized in the year 1973 [1]. The term ‘Fetal alcohol 

spectrum disorder’ refers to a group of disorders linked to 

alcohol that exhibit the whole spectrum of harm caused by  

 

prenatal alcohol exposure. It includes congenital anomalies 

that can include growth deficits, facial dysmorphism and 

malformations in multiple physiological systems [2]. FASD 

also includes many neurodevelopmental disorders such as 

intellectual disabilities, microcephaly and attention 

deficient hyperactivity [3]. The normal physiology of the 

face and the brain might be disturbed by heavy alcohol use 

during the first trimester of pregnancy. During pregnancy, 



 

www.tridhascholars.org | December-2023 

 
 
 

 
14 

 
 
 
 

exposure to alcohol may have an impact on healthy 

physiology. Three distinct facial anomalies include narrow 

eye apertures, a smooth space between the lip and the nose, 

and a thin upper lip typically appear in a pattern. Fetal 

alcohol syndrome defects are permanent and not reversible. 

Alcohol consumption is never healthy, especially for 

expectant mothers. Alcohol is easily transferred from a 

mother’s bloodstream to the blood of an unborn child 

through the placenta. Alcohol can disrupt the normal 

physiology of the brain and other important organs, tissues, 

and physiological systems when it is present in a developing 

baby’s bloodstream. The prevalence of fetal alcohol 

spectrum disorder globally is 0.77% with the highest 

prevalence of 2%-5% in Europe and North America [4]. It 

is a leading non-preventable cause of birth defects and 

developmental disability. The reported incidence of FASD 

is 0.2 - 3.0 per 1000 live births for most countries. However, 

cases upto 89 per 1000 live births have been reported in 

South Africa where production of wine is abundant. The 

highest rate of FASD was reported by the World Health 

Organization European region with 19.8 per 1000 

population [5]. The diagnosis of FASD is usually 

challenging due to poor reliability of self-reported drinking 

at the time of maternity histories [6]. In this study variant 

analysis was performed. It is a process of analyzing and 

identifying the effect of particular variants on transcriptome 

data of FASD patients. It implies identification of variants 

viz. single nucleotide polymorphism (SNPs) and insertions 

and deletions (Indels) from next generation sequencing 

analysis pipelines. Here, variants were identified which 

cause mutational changes in the genome of an organism due 

to prenatal alcohol exposure. For this purpose, six mice 

(mus musculus) samples were retrieved. Raw data were 

preprocessed, and further variant detection was performed 

in which significant single nucleotide polymorphisms were 

identified which cause novel missense mutation in patients 

of Fetal alcohol spectrum disorder [7]. 

 

Figure 1: Diagrammatic representation of FASD 

symptoms. 

MATERIALS AND METHODS 

Data collection and Retrieval 

Six samples of RNA Seq data were retrieved from the 

hippocampus region of brain of ethanol exposed mice from 

the publically available databases viz. Gene Expression 

Omnibus (GEO), SRA, ENA [8]. The main inclusion 

parameters for data selection were: (A) RNA seq data from 

mice (mus musculus) (B) Data should have at least 4-5 

diseased samples (C) Data should be in FastQ format. 

Therefore, a dataset with GEO Id GSE184615 was selected 

which contains the transcriptome data of six diseased mice 

samples in Fastq format [9]. These Fastq files were retrieved 

from SRA and ENA databases for further processing of data 

(Table 1). 

GEO Accession No. SRA ID Organ/tissue 

GSE 184615 SRR16013004 Brain (Hippocampus) 

GSE 184615 SRR16013005 Brain (Hippocampus) 

GSE 184615 SRR16013006 Brain (Hippocampus) 

GSE 184615 SRR160130010 Brain (Hippocampus) 

GSE 184615 SRR160130011 Brain (Hippocampus) 

GSE 184615 SRR160130012 Brain (Hippocampus) 

Table 1: Tabular representation of transcriptome data. 

Pre-Processing of Data 

Quality check of the data was performed by using FastQC 

software. It analyses and checks the quality of raw data of 



 

www.tridhascholars.org | December-2023 

 
 
 

 
15 

 
 
 
 

high throughput sequencing [10]. Trimmomatic software 

was used to trim the poor-quality sequences and retrieve the 

good quality sequences. Further, processing of data was 

proceeded after trimmomatic. Mapping of the sequences 

with the reference genome was done by using Bwa-mem2 

software. After alignment, the output file must be in BAM 

format as Bwa-mem2 converts the data into BAM format in 

a single run [11]. 

Removal of Duplicates 

Duplicates present in the sequences are known as 

redundants [12]. This redundancy may create major issues 

during sequencing. Therefore, they must be removed. 

Hence, Marking and removal of duplicates is an important 

step in the processing of sequenced data [13]. PCR 

duplicates were marked by mark duplicates tool and then 

removed with the help of Rmdup (version 2.0.1) tool of 

Picard package. It removes multiple paired reads with 

similar external coordinates. Rmdup only maintains the pair 

with highest mapping quality. Rmdup accepts aligned BAM 

file as input data [14]. 

Variants Detection 

Variant detection may be identified as single nucleotide 

polymorphic (SNP) or Indels etc. [15]. The Free Bayes tool 

(version is 1.3.6) was used for variant detection. Free Bayes 

is a Bayesian genetic variant detector to find small 

polymorphisms, specifically SNPs (single-nucleotide 

polymorphisms) [16]. It produces VCF format dataset with 

interpretation of variants detected in the samples. It is used 

to merge multiple datasets into a single file [17]. 

Variants Annotation 

It is a process by which variants and mutations in the 

genome sequences were assigned for functional 

information. The outcomes of such annotations are 

beneficial because they can directly influence the 

conclusions arrived in disease studies [18].  

 

This step is necessary to analyze, identify and prioritize the 

variants in a study [19]. Variant annotation was completed 

in several steps. In first step normalization and alignment of 

data was done by Bcftool norms, version 1.15. It lefts align 

and normalize the variants. Further, VCF filter (version 

1.0.0) was used to filter the VCF file in which variants were 

compiled by using parameters Dp value as standard 

parameter. Dp value gives the information about the depth 

of reads or no. of times the data was sequenced. Here, Dp 

value was taken as >2000. Finally, the annotation was done 

by SnpEff tool (version 4.3) which was used to annotate the 

functional variants and prediction of the various effects of 

genetic variants [20]. 

Mutational Analysis 

Mutational analysis of the detected variants was done by 

mutation taster (version 2021) tool to determine whether the 

variation is harmful or polymorphic in nature. Mutation 

Taster uses a Bayes classifier [21]. The Bayes classifier 

computes the probability for the alteration to be either a 

disease mutation or a benign polymorphism based on the 

results of all tests and the characteristics of the alterations 

[22]. Here, ID of transcripts formed by the variants, position 

of transcript and altered base was required as input data. 

RESULTS AND DISCUSSIONS 

In variant analysis of the total six samples of transcriptome 

data of FASD, total variants analysed were 957 out of which 

736 Single nucleotide polymorphisms were detected, 112 

insertions, 26 deletions were detected as given below 

(Figure 2) but they were not shown any significant 

variation, so were not processed further. Out of 736 SNPs 

eight showed missense mutations while 14 showed silent 

mutations as given below in Figure 3. Silent mutations do 

not cause any significant variation in the genome. Hence, 
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missense mutation was detected as a significant variation in 

the patients of FASD. 

 

Figure 2: Total no. of variants detected. 

 

Figure 3: Represent significant variants detected. 

Further, filtration was done on the basis of protein coding 

transcripts formed by the detected SNPs which have shown 

novel missense variation. Hence, two SNPs were filtered 

out which have formed maximum number of protein coding 

transcripts viz. A>C and T>A. A>C variation was detected 

in chromosome 11 and T>G variation was detected in 

chromosome 2 Amino acid glutamine was converted to 

alanine (Glu727Ala) and codes for a significant which was 

encoded by Gria1 gene whereas isoleucine amino acid was 

converted to asparagine (ile661Asn) which codes for crucial 

proteins which was encoded by Map1a gene respectively. 

After mutational analysis, both of the identified SNPs have 

shown polymorphic effect i.e. they have not shown any 

harmful or disease causing effect in the genome of patients. 

If a missense mutation exhibits polymorphism, it is 

regarded as probably harmless as represented in the table 

below (Table 2). 
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Table 2: Mutational analysis of the detected SNPs. 

CONCLUSION 

As already discussed, drinking alcohol during pregnancy 

always has a negative impact on the newborn and causes 

complex disorders like FASD. FASD generally goes 

untreated and unrecognized. In a clinical environment, SNP 

identification can be helpful for an accurate diagnosis of 

FASD [23,24]. Exposure to ethanol also results in persistent 

and irreversible mutations in which missense mutations are 

probably harmful to living beings. In terms of abundance in 

human genomes, any information related to SNPs and 

mutations can be understood well by transcriptome data 

analysis [25,26]. In this study, transcriptome data was taken 

to identify the variants responsible for complex disorders 

like FASD. Here, two significant SNPs were detected as 

significant variants which have shown novel missense 

mutation in the patients of FASD. Therefore, the method of 

transcriptome investigation will be very useful for the future 

diagnostic applications for such complex 

neurodevelopmental disorders [27,28]. This crucial 

computational approach can also provide fresh viewpoints 

and new information on the therapeutic identification and 

management of this ailment [29,30]. 
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