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Editorial
Given their more complex genetic background, approaches to

dissect genetic defects   in  primary immunodeficiency diseases (PID)
have been on the front line for the long time. The simplest, reliable and
recognized technique used is linkage study, introduced in 1980s for the
discovery of disease-causing variants in Huntington’s disease [1]. With
the advent of new molecular genetic markers and fast automated
genotyping, disease-locus mapping can be organized rapidly through
the linkage studies. Linkage is the tendency for genes or DNA
sequences to be inherited together in the genome and can be used to
map the genes based on given binary and quantitative traits. For the
most PID cases for which the underlying genetic defect is remains
unknown, the identification of the disease-locus was the initial step in
establishing primary diagnosis. Gene-hunting in PID using linkage
method is reported for CVID/IgAD on chromosome 16q, close to the
marker D16S518 using model-based logarithm of the odds (LOD)
score method [2]. There are nevertheless some potential drawbacks of
the method. The genetic outcomes are mainly limited to the hereditary
diseases that were clinically distinguishable. Furthermore, the complex
traits in which polygenic genes are involved had to be employed using
linkage method. Whole exome sequencing (WES) technology extends
the identification of disease-causing variant of rare diseases especially
in PID, which is a valuable guide in response to any biological
questions and genetic diagnostic community. The benefits of WES have
driven the clinical understanding of human physiology, anatomy and
subsequently human diseases to a new dimension of study and thus
have made significance improvements in monitoring and health
treatment. Understanding the pathogenesis of a disease depends
heavily based on the discovery of disease-causing variant and studying
the impact of pathogenic variants to the protein structure and level,
which is the disease-causing variants, must be related with the
reported clinical features. WES is also used to identify rare, novel, as
well as common variants in protein-coding area associated with the
complex and universal traits. Previously, WES had been used to
identify the causative variant of a rare form of inflammatory bowel
disease (also known as IBD) in an infant [3]. For this case,

conventional clinical diagnostics had failed to find an explanation for
the patient’s severe symptoms and clinicians needed to understand the
possible cause of the symptoms before they could decide on how to
treat the child accordingly. Soon after, WES was done for four patients
with Miller Syndrome (MS) with identification of a single candidate
gene, known as DHODH. Sanger sequencing confirmed the DHODH
mutations in another families with MS and the mutation was absent in
the healthy control samples [4]. The robustness and value of WES is
emphasized in the study by identification of disease-causing genes in
rare genetic disorders with distinct clinical features, which is typically
only a few number of people is affected in global. Although WES is
widely utilized in clinical diagnostics, there is no gold standard
provided for the analysis and identification of disease-causing variants
[5]. Sometimes, causative genes may not be found in WES data due to
disease variants is predisposed into non-coding regions and outside
the targeted regions of WES [6]. In this circumstance, whole genome
study should be applied.
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