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Editorial
It is a fact that we are immersed in the Next Generation Sequencing
(NGS) era. At this stage that does not catch anyone off guard. The
publication of the human genome sequence in 2001 was the start of
an unprecedented scientific production, only comparable to that
produced on 1953, with the discovery of three-dimensional structure
of the DNA double helix.
The improvement in the high throughput sequencing techniques
in last years, the emergence of a wide range of affordable sequencing
platforms and the reagent cost reduction have allowed to perform
a cost-effectives genetic analysis in a reduced time [1]. Hence,
regarding PubMed website, of the approximately 18000 topic-related
papers published in last 15 years, nearly 17000 has been published
in last 5 years. The available variety and widespread use of modern
sequencing techniques make these publications capable of bringing
something new to an open and plastic scientific community which
has to assimilate scientific breakthroughs in increasingly shorter
periods of time [2].
Biomedical arena is progressively including gene panels in
research as well as diagnostics. This approach is useful to identify
common and rare genetic alterations in a subset of selected genes,
and it is particularly best suited for known Mendelian diseases that
can be phenotypically explained with the pathogenic variant found in
the regions of interest [3]. Unfortunately, rare and complex diseases
cannot be fully diagnosed using this approach due to the limited size,
and often many cases remain unconcluded after being analyzed. In
these cases, a wider analysis provided by Whole-Exome Sequencing
(WES) or Whole-Genome Sequencing (WGS) can reveal the cause.
However, current guidelines/recommendations of most part
of diseases do not include NGS as part of the diagnosis, as occurs in
inherited cardiac genetic diseases, for example [4]. Hence, more than
100 genes associated with sudden cardiac death have been described,
but only 20 are currently recommended. The main reason for this fact
is the interpretation of the large amount of data generated by NGS
technologies, and translation into clinical practice [5].
Are the current genetic diagnosis guidelines the most appropriate?
We know that there are a significant percentage of clinical cases which
can be perfectly explained by the screening of certain genes and the
identification of specific variants. But there is an elevated percentage of
cases for a broad spectrum of diseases that remain unexplained.
The current challenge is the correct interpretation of Variants of
Uncertain/Unknown Significance (VUS). The only way to clarify their
role is complementing the NGS screening data with RNA-seq and
Chip-seq experiments. In that way we are going to be able to detect
the real effect of the hypothetic pathogenic variant on its own affected
tissue. Moreover, the modern CRISPR/Cas9 [6,7] technique for
genome editing altogether with more realistic functional models like
Induced Pluripotent Stem (IPS) cells [8] may help to elucidate the real
role of this kind of variants.
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Moving towards this reality the scientific community has embarked
on some ambitious projects of population sequencing such as the 1000
Genomes Project [9], the UK10K [10] or the ENCODE project [11].
All this scientific efforts are directed to achieve a better understanding
of the human genome, it's regulation and the relation between the low
frequency variants and the pathogenic ones. So far all this work has been
relegated to research purposes. Perhaps it is still early to implement all
this data into the clinical genetic diagnose and counseling but by the
time it will be essential.
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