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Expression of filaggrin, involucrin 
and tenascin in monogenic disorders of keratinization

Disorders of keratinization comprise a large spectrum of distinct disease enti
ties. Filaggrin and involucrin are major components of the keratinization pro
cess. On the other hand, the extracellular matrix molecule, tenascin, is expres
sed predominantly in disorders characterized by epidermal proliferation such 
as epidermal neoplasms and psoriasis. In the present investigation, the expres
sion of filaggrin, involucrin and tenascin was assessed in various keratinization 
disorders. Filaggrin proved to be specifically absent or minimally expressed in 
patients with autosomal dominant ichthyosis vulgaris. In disorders of keratini
zation with increased epidermal proliferation, the expression of filaggrin, invo
lucrin and tenascin was markedly increased, whereas the normoproliferative 
disorders of keratinization displayed normal expression of these markers for 
keratinization and extracellular matrix. (Key words: filaggrin , involucrin, 
monogenic disorders o f keratinization, tenascin.)

A  hallmark of the majority of monogenic disorders of 
keratinization is a thickening of the stratum corneum 
or hyperkeratosis, which can be the result of an acce

leration of epidermopoiesis, with an increased production of 
corneocytes (proliferation hyperkeratosis), or of an impaired 
desquamation process in which too few corneocytes are shed 
at the skin surface (retention hyperkeratosis) [1].
During keratinization, the formation of filaggrin and involu
crin plays an important role. Filaggrin is a basic protein nor
mally present in the stratum corneum of the epidermis. Profi- 
laggrin, the precursor of filaggrin, is synthesized at the level 
of the granular layer, where it is stored in keratohyalin gra
nules [2, 3]. After dephosphorylation and proteolysis by spe
cific enzymes, profilaggrin is processed into filaggrin, during 
comification of keratinocytes [4-7] (Fig. I).
Involucrin is normally present in the upper third of the epi
dermis of healthy skin. The protein becomes incorporated in 
the cornified envelope under the plasma membrane. Because 
involucrin is not related to keratins, neither immunologically 
nor biochemically, it is a distinct marker for terminal diffe
rentiation [8-10].
Tenascin is an extracellular matrix glycoprotein. In vitro stu
dies suggest that proliferating epithelium induces the produc
tion of tenascin by mesenchymal cells [11]. In normal human 
skin, tenascin expression is found diffusely in the subepider- 
mal dermis adjacent to basement membranes, around the 
eccrine sweat glands, and blood vessels [12]. An increased 
expression of tenascin has been observed in the upper dermis 
in hyperproliferative skin diseases such as psoriasis, basal 
cell carcinoma, Bowen’s disease and actinic keratosis [13].
In the present investigation we compared the expression of 
filaggrin, involucrin and tenascin in several monogenic disor
ders of keratinization with that observed in normal skin.

Material and methods

Patients and biopsies

Four mm punch biopsies were taken from 48 patients with 
disorders of keratinization and healthy volunteers. These were 
embedded in Tissue Tek OCT compound, snap frozen in 
liquid nitrogen and stored at -  80° C, until use.
The groups comprised 7 patients with autosomal dominant 
ichthyosis vulgaris (ADIV), 6 patients with X-linked ichthyo
sis vulgaris (XRI), 12 patients with autosomal recessive
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Figure 1. Filaggrin expression in non-erythrodermic autosomal 
recessive lamellar ichthyosis is markedly increased compared 
with normal skin.
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