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Genetics of Congenital Skin Disorders in Saudi Families

By: Sami Raja Alallasi, Supervisor: Dr. Noor A. Shaik

Abstract

Congenital skin disorders refer to the inherited cutaneous abnormalities, which are present in
patients at birth. Epidermolysis Bullosa (EB) and Congenital Ichthyosis (CI) are two common examples of
congenital skin conditions which have become the prototypes of emerging developments in molecular
genetics of genodermatoses. The genetic cause of the above said two diseases in Saudi families is still not
well explored. Therefore, the aim of the present study is to identify, the molecular basis of rare inherited
congenital skin disorders using advanced next generation DNA sequencing approaches, and, to facilitate
the genotype-clinical phenotype interpretation for paving the way towards personalized medicine in Saudi
families.

In this study, we have enrolled two families, one with Epidermolysis Bullosa and one with
Congenital Ichthyosis based on their clinical diagnosis, disease history, and family pedigree. Each
participant (father, mother, index case and the affected sibling) of the enrolled families have provided
venous blood samples in EDTA tubes, which were later used for extracting the genomic DNA. The whole
exome sequencing and follow-up Sanger sequencing validation of mutations was performed, followed by
computational functional analysis of the mutations.

In family A, where the index case suffering with Lamellar ichthyosis the disease was identified to
be caused by novel compound heterozygous mutations (¢.1141G>A and ¢.758-1G>C) in Transglutaminase-
1 gene (TGML1), which were inherited from parents. Our computational analysis has predicted that
p.Ala381Pro variant causes several structural disturbances in Transglutaminase-1(Tgase-1) protein, by
altering its conformation, stability, solvent accessibility and hydrogen bonding properties. The ¢.758-1G>C
variant could abrogate the normal AG acceptor site at exon -intron junction and leads to the retainment of
intron- 4 retention and produce long mRNA, which would eventually undergo non-sense mediated mRNA
decay. Both TGM1 mutations could have caused lower levels of transglutaminase activity in skin and
caused the Lamellar ichthyosis. The TGM1 molecular data produced in this study, would have important
implications for the prenatal diagnosis, disease prevention in risk group individuals and pave a way for
future therapies aimed at personalized medicine.

In family B with Epidermolysis Bullosa, the index was seen to have inherited the c.915G>A
mutation from both parents in an autosomal recessive mode. The ¢.915G>A mutation causes the premature
truncation of protein at 305" amino acid, which is 167 amino acids shorter than the actual 472 amino acid
long protein. The premature truncation of KRT14 protein at 305" amino acid residue located in 2B domain,
and unstabilize its MRNA and promotes the non-sense mediated mRNA decay. The KRT14 mutation
(W305X) affects the winding of the filaments, which are actually composed of K5 and K14, such that they
fail to provide mechanical support to epidermal basal cells, which lacks the expression of K14 protein.
Thus, genetic screening of KRT14 could form a new basis for developing future precision medicine
therapies aimed at managing the patients EBS patients.



