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Whole Exome Sequencing:
The Tip of the Iceberg
Sir,

For many patients suffering from genetic diseases, an early
diagnosis will allow appropriate management of the disease
and increase the quality of life of most cases. Up to 85% of the
causal  variants  involved in  the  etiopathogenesis  of  genetic
diseases are localised in the coding and functional part, which
occupies  only  3%  of  the  human  genome.  One  of  the  most
comprehensive tests used to detect causal variants, whole-
exome sequencing (WES), allows analysis of not only the 30
million base pairs of DNA encoding the proteins, but also the
sequences that regulate this part.1

On evaluating patients recently prompted by clinicians for WES
analysis,  I  thought it  is necessary to highlight some points.
While the minimum cost of each WES test is about $600 in many
developed countries, it is in the range of $1500-2500 in this
country. This high cost can be considered reasonable, consid-
ering the period when WES was first discovered; but it is still at a
level that is unafforable for most patients, especially in devel-
oping countries. In addition to its high cost, WES also brings
forth some problems in terms of reporting and interpretation.
For example, secondary findings may be discovered inciden-
tally in the patients’ genome in WES test. Although there are
specific guidelines for these incidental findings that are recom-
mended to be reported in the literature, uncertainty remains
regarding reporting some important genes other than those
included in this guide.2

In the analysis phase of this test, thousands of variants of uncer-
tain clinical  significance (VUS) are identified in both genes,
known to be associated with phenotype and in many candidate
genes. Many of these VUS continue to be VUS in the presence of
all scientific evidence and even if co-segregation analyses are
performed. These variants need to be evaluated by a really
well-trained team in order to interpret them and establish an
accurate genotype-phenotype relationship. A causal variant,
particularly in candidate genes, is likely to be overlooked in this
gruelling journey that resembles a needle search in a haystack.

Unfortunately, today there are still no clear criteria for selecting
patients for WES analysis, performed in many genetic diag-
nosis laboratories. In cases that do not fit a specific genetic
disease pattern and have clinically multiple differential diag-
noses, individuals for whom a specific genetic test is not avail-

able for the diagnosis of the disease, and complex cases whose
causal genes have not been identified as a result of previous
tests,  and  also  in  diseases  where  heterogeneous  genetic
causes are thought to play a role in the etiopathogenesis, it may
be appropriate to order WES.

Although the appeal of this test, which allows the examination
of all coding regions of the genome, continues to increase day-
by-day for clinicians. Studies have shown that the rate of diag-
nosis by WES analysis in clinical series is 22-26%.3 It is hoped
that WES will be requested for justifiable reasons and will not be
preferred as the first-choice test in the diagnostic adventure of
clinicians.
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