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Abstract 
Summary: Next-generation sequencing technologies have become the most powerful tool to discover genetic 

variants associated with human diseases. Although the dramatic reductions in the costs facilitate the use in the 

wet-lab and clinics, the huge amount of data generated renders their management by non-expert researchers and 

physicians extremely difficult. Therefore, there is an urgent need of novel approaches and tools aimed at getting 

the “end-users” closer to the sequencing data, facilitating the access by non-bioinformaticians, and to speed-up 

the functional interpretation of genetic variants. We developed myVCF, a standalone, easy-to-use desktop appli-

cation, which is based on a browser interface and is suitable for Windows, Mac and UNIX systems. myVCF is an 

efficient platform that is able to manage multiple sequencing projects created from VCF files within the system; 

stores genetic variants and samples genotypes from an annotated VCF files into a SQLite database; implements a 

flexible search engine for data exploration, allowing to query for chromosomal region, gene, single variant or 

dbSNP ID. Besides, myVCF generates a summary statistics report about mutations distribution across samples 

and across the genome/exome by aggregating the information within the VCF file. In summary, the myVCF plat-

form allows end-users without strong programming and bioinformatics skills to explore, query, visualize and export 

mutations data in a simple and straightforward way.  

Availability: https://apietrelli.github.io/myVCF/ 

Contact: pietrelli@ingm.org  

Supplementary information: http://myvcf.readthedocs.io/ 

 

 

 

1 Introduction  

The advent of next-generation sequencing (NGS) led undoubtedly to a 

revolution in the field of human genetics. During the last years, the dra-

matic reduction in the costs of this technology opened up new scenarios 

in sequencing entire exome/genomes of a large number of individuals, 

not only for research purposes, but also in the clinics as a standard diag-

nostic tools (Wang et al., 2013; Smedley and Robinson, 2015; Gullapalli 

et al., 2012). Although data generation is becoming increasingly easier 

and cheaper, worries arise due to the tremendous complexity of manag-

ing and handling large amount of data (Sboner et al., 2011). 

The Variant Call Format (Danecek et al., 2011) (VCF) is the standard 

file to store mutations data derived from next-generation sequencing 

technologies. The VCF has been developed in the 1000 Genomes project 

(Auton et al., 2015) and then adopted as the standard by most of the 

software that treat variant calls (McLaren et al., 2016; McKenna et al., 

2010). Although it is a very useful and compatible format for bioinfor-

matics tools, it lacks readability and is difficult to interrogate for scien-

tists without programming skills. 
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The necessity to fill the gap between the raw data and the “end-user” 

urges to simple and clear tools with an intuitive graphical interface to 

explore and query variants and facilitate data interpretation, thereby 

fostering translational research in the field of genetics. 

2 Implementation 

The core system of myVCF application is implemented in Django 

(https://djangoproject.com), an open-source Python web framework that 

connects data models and relational databases using the object-relational 

mapping technique. The application, provided as stand-alone program, 

runs as a local web server and works entirely on a simple web browser 

allowing a cross-platform compatibility among the most used operating 

systems (Unix, Mac and Windows). 

The data storing system implemented is a SQLite backend database 

that eases the use of the package without hard database configuration or 

system administration requirements.  

The web page architecture, design and functionality, was developed 

using the Bootstrap framework together with several Javascript libraries 

(https://datatables.net/, http://www.highcharts.com, https://jquery.com). 

The export feature has been implemented libraries to easily save, process 

tables, results and plots using standard formats. These include PDF, 

Excel, CSV for tables, and JPG, PNG, TIFF for images and plots. 

The myVCF application integrates and supports the annotations pro-

vided by both Annovar (Wang et al., 2010) and VEP (McLaren et al., 

2016). The file must include i) at least one genotyped sample and ii) the 

variant information field for VCF annotation (i.e. CSQ field for VEP, 

ExonicFunc_ensGene for Annovar). The size of the VCF file and the 

hardware of the user machine can influence the speed of the storing 

process, which may vary from few seconds for targeted sequencing 

project to minutes for whole-exome sequencing projects. Of note, thanks 

to the database storing system, this procedure will be computed just once 

for each VCF. 

The application is able to manage multiple VCF files that are reacha-

ble from the home page containing the list of the projects link. 

The main function of myVCF application is the ability to browse the 

information contained in the VCF files. To perform queries, the applica-

tion implements a flexible search engine with the possibility to type 

multiple terms such as: region/variant coordinates, gene name or dbSNP 

id. Based on the query, results are displayed with two alternative output 

page layouts: 

1) Gene/region results page (Figure 1a) 

2) Variant results page (Figure 1b) 

In the gene/region results page the mutations and related information 

are displayed in a tabular format. The user can use filters to select muta-

tions by i) allele frequency threshold and ii) PASS filter quality field and 

visualize a set of informative columns (INFO fields in the VCF, Geno-

types…) by clicking on the relative buttons. 

The variant results page shows all the information relative to a single 

variant within the project. For each variant, different annotations are 

reported regarding the allele frequency, the functional consequence and 

the number of alleles found with zygosity distribution. 

myVCF also provides links to external resources such as the ClinVar 

database (Landrum et al., 2014) and UCSC. Moreover, myVCF inte-

grates the information relative to the allele frequency present in public 

databases, such as the 1000Genomes project, Exome Sequencing Project 

(ESP) (Fu et al., 2012), the Exome Aggregation Consortium (ExAC) 

(Lek et al., 2016) (Figure 1c) together with in-silico predictor tools such 

as Polyphen2 (Andreasen et al., 2013) and SIFT (Ng and Henikoff, 

2003). 

myVCF implements functions that perform both a global VCF metrics 

summary as quality control report, and a functional overview of the 

mutations distribution across samples, chromosomes, and gene feature 

(Supplementary Figure).  

3 Conclusion 

myVCF is a standalone, cross-platform and freely available tool to man-

age and browse VCF files in an efficient and easy way. It was developed 

to help end-users without strong bioinformatics skills to get in contact 

with mutation data and relative annotations in an informative, straight-

forward, intuitive and flexible fashion. The specific advantages of 

myVCF, as compared to already available applications, are represented 

by the simplicity of usage conjugated with a graphical interface, allow-

ing the use by non-experts on almost every platform, together with the 

possibility to manage different projects and queries, and export the data 

in multiple formats. Moreover facilitate the mutation data interpretation 

in human sequencing projects (from target to whole-exome sequencing) 

by integrating different annotations according to the most used allele 

frequency population databases and in-silico prediction tools. 

In conclusion, myVCF is the first tool that merges the functionality 

expressed in command-line tools, including multiple project manage-

ment, exporting results and tables, with an easy and clear visualization 

through web pages in a simple browser. 
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