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The discovery of the involvement of mutations in the filaggrin gene in the pathogenesis of 

atopic dermatitis has a turning point in our whole conception of the atopic disease. 

Previously, it had certainly noticed that atopic children had dry skin and it was even a minor 

criterion of atopic dermatitis. But we did not attach much importance. The most important 

thing was the TH2 direction of lymphocyte subpopulations, the increased secretion of 

cytokines IL4, IL5, IL13 and IgE production by B lymphocyte. Currently, of course, we always 

recognize the existence of this particular deviation of immune responses, but it is believed 

that it was secondary to abnormal epidermal permeability, itself induced or promoted by a 

filaggrin deficiency.   

Actually, the history of filaggrin began with a monogenic disease, the ichtyosis vulgaris, that it 

was the most common ichtyosis. By the 1980s, it was observed that the epidermis of 

ichtyosis vulgarisis devoid of keratohyalin granules, which are mainly made with profilaggrin. 

But the gene for profilaggrin which is tallest and with repetitive sequences, proved difficult to 

sequence. Special PCR techniques were necessary to completely sequence the exon 3 of 

this gene, which allowed discovering, in 2006, the loss of function mutations that are 

responsible of ichtyosis vulgaris. The first discoveries, and the most important in the 

European population, are the R501X and 2282del4 mutations. It has been known that the 

losses of function mutations are not the only genetic factor of atopic dermatitis. Variation in 



the number of intragenic copies also involved. Indeed, each exon 3 contains 10, 11, 12 

similar repetitive sequences and the shortest genotype (10.10), which increases the risk of 

AD in the Irish population, the best studied population. This observation suggests that even a 

moderate increase of filaggrin may have a therapeutic value.  

Profilaggrin, an essential component of keratohyalin granules, is involved in epidermal 

calcium signaling and in loss of nuclei which is the main event of cornification. Filaggrin 

monomers have the function, as the molecule name indicates, to promote the aggregation of 

keratin filaments, and the horny envelope development replacing the plasma membrane of 

the corneocytes. Amino acids resulting from the filaggrin degradation are the natural 

moisturizing factor (NMF), involved in the photoprotection by urocanic acid, and maintain the 

acid pH of the epidermis, which contributes to the antibacterial defense.  

This shows that filaggrin deficiency can cause numerous pathological consequences. The 

most important is the increase of epidermal permeability, especially for environmental 

aeroallergens. The triggering of immunological sensitization of atopic dermatitis is attributed 

to the permeability.  

Many population studies have shown that genetic deficiency of filaggrin is involved in all 

stages of the atopic march. He not only promotes atopic dermatitis itself and in its most 

serious and durable forms, but also atopic asthma, allergic rhinitis and peanuts food allergy. 

However, we should not conclude that filaggrin deficiency is the cause of atopic disease; this 

is only a contributory factor. The interest of this review is to identify both the achieved results 

and objectives for future research. They should concern the precise mechanism that explains 

how a molecule can influence intracellular barrier function which is mainly dependent of 

extracellular lipids. On a therapeutic level, several ways are being explored. It is unlikely that 

current research lead to a target biological treatment, such as exist in psoriasis. Stimulating 

strategies for the filaggrin gene may be considered. But today, emollient treatments, which 

promote the reconstruction of an effective epidermal barrier and lack of system side effects, 

benefit from intensive research on this molecule, indeed remarkable.   

  


