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Key Features

* Psoriasis attributes its manifestation to both genetic and environmental
factors.

* Consensus has not been established as to the susceptibility allele for
psoriasis.

* The genetic foundation responsible for psoriasis variability has proven dif-
ficult to decipher.

Psoriasis has been classified as a multifactorial disease. Multifactorial diseases
attribute their manifestation to both genetic and environmental factors. The inheri-
tance pattern of psoriasis is not that of a standard single-gene Mendelian pattern of
inheritance. Instead, studies have demonstrated that among monozygotic twins,
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65-70 % concordance exists, and, among dizygotic twins, 15-20 % concordance
exists (Farber). If psoriasis was a purely genetically inherited disease, the concor-
dance of monozygotic twins would have approached 100 %. Thus, because the con-
cordance does not show complete penetrance, this is evidence pointing towards
other mechanisms of acquiring the disease. Environmental factors include stress,
trauma, and infections such as streptococcal pharyngitis [1-3].

Early elucidation of genetic mechanisms relied heavily upon establishing famil-
ial patterns of inheritance. A thorough family history was taken, a pedigree chart
was formed, and, based on trends of phenotypic expression by individuals, the
geneticist would determine if the inheritance was autosomal dominant, autosomal
recessive, x-linked, mitochondrial, or another form. Now with the advancement of
molecular biology, microsatellite markers can be utilized to determine the pattern of
inheritance through their positioning within DNA sequences and identification uti-
lizing specific, commercially developed primers. Microsatellites are sequences of
DNA often 1-6 base pairs in length that are repeated within the genome at different
locations. These repeats arise from errors in DNA replication called replication slip-
page, which results in either expansion or contraction in the number of repeats.
Often the number of repeats is maintained constant during inheritance between
parent and offspring. Primers are used to test individuals within a family demon-
strating the phenotype in order to establish putative susceptibility genes and/or
alleles in a process known as linkage-based approach. Typically this method is suc-
cessful for single-gene diseases and less successful for complex diseases such as
psoriasis because it involves multiple loci with complex interactions. Another com-
plication is the necessity of a large number of subjects which has been difficult to
obtain without an established central database consisting of all individuals pheno-
typically expressing psoriasis.

Although the linkage-based approach does not contribute much to the determina-
tion of pathogenesis of psoriasis, it has provided putative loci for the disease. As
technology has improved, better methods have been developed that are capable of
comparing two groups: (1) persons with disease and a suspected allele versus (2)
those without disease and without the said allele. This method is known as an asso-
ciation study, where microsatellites and single nucleotide polymorphisms (SNPs)
are used to analyze a genome within and around a putative susceptibility locus or
candidate gene. A SNP is a mutation arising from a substitution, deletion, or inser-
tion of one nucleotide that exists in more than 1 % of the population. From the
results, putative loci or genes can then be compared against regions that were pro-
posed via the familial linkage-based approach. The existing setback for such a study
is again the number of available subjects with the disease, the involvement of mul-
tiple genes, and the financial cost of testing subjects.

Consensus has not been established as to the susceptibility allele for psoriasis.
Studies via linkage-based loci have universally confirmed the possibility of the sus-
ceptibility allele being present within the locus PSORS1 (a 300-kb region which
extends from the HLA-B gene and includes the HLA-C gene) and involving the
HLA-C gene located on chromosome 6p21. New developments greatly favor
HLA-Cw*0602 as the susceptibility allele at locus PSORS1. This allele suggests
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that cytotoxic killer T lymphocytes (CD8+ T lymphocytes) are likely to be involved
in autoantigen recognition in psoriasis. T cells are thought to recognize epidermal
keratin peptides, presented in the context of the Cw6 protein. As psoriasis is a mul-
tifactorial disease which involves multiple genes with unpredictable interactions,
this complicates understanding the genetic mechanism of inheritance. To date, there
are at least 20 genetic loci that have been identified from linkage-based studies. The
following is a synopsis of existing literature on the genetics of psoriasis.

Although the susceptibility allele proposed to be located within PSORS1 has
been supported by genome-wide linkage and association studies in unstratified tri-
als, when stratifying patients it has been found that several additional loci have
suggested involvement. Stratifying patients is a means of adjusting for confounders
in epidemiologic studies. Studies stratifying patients according to age of disease
onset, site of onset, presence of psoriatic arthritis, and nail involvement led to the
strong suggestion of several other PSORS loci in the inheritance of psoriasis.

The PSORS?2 locus found on chromosome 17q has been reported, but the loca-
tion of the risk allele within this locus has been variable from study to study. It may
be possible that there is more than one risk allele in this region [4]. PSORS3 was
reported on chromosome 4q34, carrying a gene for a protein that regulates the
production of type 1 interferon. Other studies have shown that type 1 interferon-
deficient mice develop psoriasis-like skin lesions. When an association of early-
onset psoriasis was seen with this gene, it made it a likely candidate for a
susceptibility allele [5]. PSORS9 was reported on 4q31. Several genes reside within
this region, and many code for immunologic proteins, such as interleukin 15.
Antibodies against interleukin 15 have since been successfully tested as treatment
on the psoriatic xenografts of mice [6]. PSORS4 resides on chromosome 1q21. It is
found within the gene complex involved in epidermal differentiation. The genes in
this complex encode S100 proteins. S100 proteins are involved in leukocyte chemo-
taxis and are upregulated in the keratinocytes of certain individuals with psoriasis
who show linkage to the 1g21 locus [7]. Yet to be confirmed are PSORSS on chro-
mosome 3q21 and PSOR6 on chromosome 19p13. PSORS6 contains a gene called
JUNB [8]. The JUNB is a member of the AP-1 transcription factor family, which
controls the differentiation of keratinocytes.

The technology of high-volume SNP genotyping has allowed for the creation of
extensive catalogs of SNP polymorphisms and LD blocks. As a result, population-
based maps of LD haplotypes have been formed. In 2002, the International HapMap
Project was launched. The goal of this project is to identify genetic variations
between individuals at the population level. By defining subsets of highly informa-
tive SNPs (“tag” SNPs), the project aims to identify common patterns. Once more
information on tag SNPs becomes available; researchers will then be able to use
them in order to locate disease-associated alleles. This curtails the need to use up to
ten million SNPs for genome-wide assays and will allow for more efficient genotyp-
ing. This approach will likely be used to help identify the remaining susceptibility
and disease-modifying alleles in psoriasis.

As mentioned previously, the genetic foundation responsible for psoriasis vari-
ability has proven difficult to decipher. Even less is known as to the genetics of nail



12

M.N. Zaiac et al.

psoriasis. Many patients with psoriasis experience nail changes, currently estimated
at nearly half of all psoriasis patients [9]. More specifically, the subset of patients
with psoriatic arthritis have a higher association with experiencing nail changes
[10-15]. These nail changes include pitting, “oil drop” spotting, and onychodystro-
phy. A genetic cause for nail changes has not been verified, yet Julia et al. have
identified a variation located at ILIRN that may be responsible for the nail trait in
cutaneous psoriasis patients [16]. ILIRN — a regulator of IL-1A proinflammatory
activity — has been shown to cause nail changes in children similar to those experi-
enced by psoriasis vulgaris patients [17].
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