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Xenobiotic transporters are members of the ATP binding cassette (ABC) superfamily of proteins, responsible for the energy dependent
transport of a broad range of chemically and structurally different compounds thus provide chemoresistance for various tumors. However,
they also play a very important role in maintaining the chemical barrier function of organs such as brain, liver and gut (see for review Leslie
et al. 2004). The human epidermis is one of the largest physical and biochemical barrier of the body. There have been only a few studies
conducted regarding xenobiotic transporter expression in normal human keratinocytes and in human skin (Baron et al. 2001; Kielar et al.
2003).

We aimed to study the expression of eight xenobiotic transporters: ABCB1, ABCC1-6 and ABCG2 in in vitro models of keratinocyte
differentiation. Terminal differentiation of normal human keratinocytes was promoted by increasing Ca* concentration. Validation of the
differentiation model was achieved by the detection of proliferation markers Ki67 and integrin alpha 5 and differentiation markers keratin 1
and involucrin. The chemical-free synchronization of the immortalized keratinocyte cell line, HaCaT was used as another model (Pivarcsi et
al. 2001), in which contact inhibiton and serum starving forces the cells into a highly differentiated quiescent state. Releasing HaCaT kerati-
nocytes from cell quiescence by passaging and serum re-addition initiate redifferentiation and the cells start to proliferate synchronously.

Among the transporter genes tested ABCC4 and ABCG2 showed a proliferation associated expression in both in vitro models. ABCC4
and ABCG2 were highly expressed in undifferentiated, proliferating keratinocytes and their mRNA levels decreased in parallel with dif-
ferentiation. ABCC4 and ABCG?2 transporter protein levels also showed a decrease in differentiating keratinocytes, as revealed by Western
blot and immunocytochemistry. Similarly, induction of ABCC4 and ABCG2 mRNAs and proteins were observed in synchronized HaCaT
keratinocytes after release from cell quiescence, which further supported that ABCC4 and ABCG2 transporters have a possible function
in proliferating keratinocytes.

ABCC4 protein was overexpressed in the basal layers of psoriatic lesional epidermis, supporting our in vitro results, while in kerati-
nocytes of normal and non-involved skin it was expressed at very low levels. ABCC4 transporter may contribute to the pathogenesis of
psoriasis since antiapoptotic/proliferation related cyclic nucleotides and important inflammatory mediators are ABCC4 substrates. ABCG2
transporter was expressed in normal and psoriatic non-involved epidermis and its expression was restricted to basal layer keratinocytes.
Increased levels of ABCG2 protein was detected in psoriatic lesions, however its highest level of expression was observed in keratinocytes
in the abnormally differentiating granular layer. It is known that human epidermis is a constitutively hypoxic tissue, which is more pro-
nounced in psoriatic lesions. Hypoxia induces the generation of harmful porphyrins that are substrates of ABCG2, thus ABCG2 may protect
keratinocytes from the accumulation of these compounds. The upregulation of ABCC4 and ABCG2 xenobiotic transporters in psoriatic
lesions could significantly modulate drug distribution and effectiveness in the skin.

Baron JM, Haller D, Schiffer R, Frankenberg S, Neis M, Merk HF, Jugen FK (2001) Expression of multiple cytochrome P450 enzymes and multidrug resistance-
associated transport proteins in human skin keratinocytes. J Invest Dermatol 116(4):541-548

Kielar D, Kaminski WE, Liebisch G, Piehler A, Wenzel J1, Mahle C, Heimerl S, Langmann T, Friedrich SO, Bottcher A, Barlage S, Drobnik W, Schmitz G (2003)
Adenosine triphosphate binding cassette (ABC) transporters are expressed and regulated during terminal keratinocyte differentiation: a potential role for ABCA7
in epidermal lipid reorganization. J Invest Dermatol 121(3)465-474

Leslie EM, Deeley RG, Cole SPC (2005) Multidrug resistance proteins: role of P-glycoprotein, MRP1, MRP2 and BCRP (ABCG2) in tissue defense. Toxicol Appl
Pharmacol 204:216-237

Supervisor: Mdrta Széll, Istvin Raské
E-mail: bebes.attila@ gmail.com


http://www.sci.u-szeged.hu/ABS
mailto:labasova@brc.hu
mailto:bebes.attila@gmail.com

