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The goal in creating the software was to give the user all the tools needed to 
analyze NGS data, while keeping the software accessible. We created all the tools 
needed to go from raw sequencing data to a nal variant report.
The software allows the import of all the standard NGS sequencing formats, FASTQ, 
and the Roche 454 SFF and FNA les. During the import the user can get an 
overview of the quality of the data, similar to the functionality of FASTQC[1]. After 
verifying the quality, the user can specify di erent lters, for example to split the 
data based on barcodes or to remove bad quality reads.
To help the user organize his data, a di erent approach to most other NGS analysis 
tools has been taken. After creating a project, the user can add Patients to the 
project, allowing to group the NGS data by patient and also creating variant lists 
tied to individual patients.
After importing the raw sequencing data, the user can align the data. The 
download of the reference sequences is integrated into the software and allows 
easy downloading of the human reference genome from the UCSC[2] servers. To 
align the data, a custom aligner was developed, but popular alignment software 
like BWA[3], Bowtie[4], Bowtie2[5] and Stampy[6] can also be used. The custom 
aligner allows the user to align the data on multiple computers in the same 
network, without having to manually setup a grid environment.
The aligned data can then be scanned for variants and the coverage of the 
reference sequence can be calculated. The user can easily lter the variants to only 
those that are relevant to him, thanks to interactive lters on properties like 
frequency, coverage or the consequence, which is based on the Variant E ect 
Predictor[7]. At any time, the individual variants or the complete alignment can be 
visualized in a fast and interactive way.
After identifying relevant Variants, they can be saved to be viewed at a later 
moment, or exported into a Variant report or VCF le.

Cost of whole genome sequencing is rapidly approaching 1000 euro, putting it within reach of amateur geneticists, scienti cally curious consumers as well as teachers 
developing hands-on *omics training courses. Current direct-to-consumer o ers do not give consumers the possibility to analyze the actual data, try various alignment 
algorithms and their parameters nor with the thresholds for calling variants. The raw sequence data remain at the provider and the algorithms used are a black box.
Consumers like amateur geneticists and training course developers prefer to have control of the analysis pipeline for didactic or other purposes and thus need easy to use, 
exible software that runs on standard PC’s. We present GensearchNGS which we developed to analyse a whole genome on standard PC/Mac, from read alignment to variant 

detection and annotation. It includes an easy to use graphical user interface, integrating various public and proprietary alignment algorithms through plugins. Open le format 
standards o er the freedom to exchange data, with for example LOVDs gene variant database to view/query the database with its own associated functionality. We present the 
ability of GensearchNGS to perform a full genome analysis on a home computer.

While GensearchNGS started as a software package that was used to analyze 
single genes, with the arrival of full genome sequencing, new challenges had to be 
solved. The amount of data to analyze is not only a problem in term of storage 
space, but primarily processing power. 
To test the ability to perform the complete analysis on a home computer, a full 
genome dataset was used. It consisted of 995 million sequences to give a 30x 
coverage. Of thise reads, 94% where successfully aligned against the human 
reference genome (hg19). Two standard home computers where connected trough 
GensearchNGS to perform this task in about 40 hours. 
GensearchNGS can lter the variants easily, thus reducing the amount of variants 
that need to be manually inspected. The initial scan, which selected variants with 
a frequency higher than 40%, a coverage of over 20 bases and which are close to 
a known gene, detected 1'714'314 Variants. By limiting the variants to those 
with a frequency over 80%, having a balanced coverage (supported by both 
forward and backward reads), and a minimum quality requirement, only 500'858 
variants were left. This list could be further reduced by only selecting Variants that 
were worse than a “Synonymous SNP”, as de ned by VEP[7]. This reduced the 
amount down to 3262 Variants considered “interesting”. From those, 86 are not 
known in dbSNP, also easily veri ed trough the software.
Additionally, the aligned data was compared to the Illumina 660K SNP chip data. 
Out of 657'367 variants, 656'983 where successfully converted from hg18 to hg19 
coordinates. Of those, 122'419 (18.36%) showed homozygous and 174'773 
(26.6%) heterozygous mutations. 19'857 (3%) positions did have a coverage 
lower than 12, making realiable variant calling impossible.

The ability to analyze whole genome data is possible and doable on normal 
home computers. With a basic understanding about NGS data-analysis one 
can use GensearchNGS and perform the most common tasks in NGS data-
analysis, like creating variant report ans coverage analysis. The algorithms 
improved enough so that they are usable in a reasonable time on standard 
computers, without the need to o oad the analysis to the cloud or a 
dedicated grid. The problem of storing the data is one that is not yet 
resolved, but in the context of a single patient analysis, which what most 
hobbyist would do, it poses no problem. Future work will go into exploration 
on how to store the NGS data e ectively on a personal computer, allowing 
the e ective storage of more than one patient dataset, but also on how to 
take advantage of cloud environments and GPUs to accelerate the data 
analysis.
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