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Bulozna epidermoliza (EB) je skupina dednih bolezni krhkosti koze. Razvrstimo jo v 4 glavne
klini¢ne tipe, EB simpleks (EBS), junkcijska EB (JEB), distroficna EB (DEB) in Kindler sindrom
(KINDS), ki zajemajo 30 razli¢nih podtipov, katere povzrocajo mutacije v 18. genih (1, 2). Pri
Stevilnih bolnikih (predvsem pri DEB) se v ¢asu zivljenja pojavi tudi ve¢ ploScato-celicnih lezij
(spinocelularni karcinom), ki so glavni vzrok njihove predCasne smrti (3). EB prizadane okoli
500.000 ljudi na svetu in je Se vedno neozdravljiva bolezen. Kljub napredku medicine in znanosti,
zdravijo le simptome bolezni. V zadnjem desetletju so razvili Stevilne eksperimentalne terapevtske
pristope. Med te uvrs¢amo lentivirusne in retrovirusne konstrukte za dostavo zdrave kopije gena ali
popravilo mutiranega gena v in vitro pogojih, celi¢ne terapije z uporabo alogenih mezenhimskih
mati¢nih celic ali fibroblastov, ter transplantacijo kostnega mozga (4, 5, 6). V poskusnih raziskavah
so pripravili EB iPSC linije z namenom popravila okvarjenega gena (7, 8). Pred kratkim so pacienta
z JEB obliko zdravili celo s kombinacijo ex vivo popravila gena v pacientovih keratinocitih, klonalno
selekcijo popravljenih celic in nato s transplantacijo epidermalnih plasti pripravljenih iz
selekcioniranih celic (9). Tkivo in celice EB pacientov so zelo omejeni, zato presejalnega testiranja
spojin, ki bi lahko imele pozitivne ucinke na fenotip bolezni, Se vedno niso opravili. Delno je to
posledica neobstojecega in vitro 3D modela EB koze, ki bi omogocil zanesljivi model za potrebe
presejalnega testiranja. Pomanjkljivost je tudi nepoznavanje dobro definiranih tar¢, ki bi omogo¢ili
potencialne pristope za sistemske terapije v prihodnosti.

Usposabljanje mladega raziskovalca na tem podro¢ju bo zajemalo preucevanje skupine strukturnih
proteinov in signalnih poti, ki sodelujejo tudi pri adheziji celic koznega epitelija na ekstracelularni
matriks. Pri tem bomo uporabili najsodobnejSe tehnologije s podro¢ja celicne biologije in
regenerativne medicine, kot so to npr. “gene editing”, iPSC linije, in vitro 3D kozni ekvivalenti,
masna spektrometrija, in Stevilni drugi biokemijski in biofizikalni raziskovalni pristopi (10, 11).
Raziskave bodo v povezavi s sodelujo¢imi raziskovalnimi skupinami iz Belgije (Univerza v Leuven-
u), Velike Britanije (Kings College London in University of Manchester), ter Hrvaske (Institut Rudjer
Boskovi¢) in Slovenije (Kemijski institut v Ljubljani), in se navezujejo na obstojeca EU projekta (4D-
HEALING in Celsa Alliance), ki sta v teku.

Glede na to, da gre za raziskavo, ki temelji na celi¢nih in tkivnih kulturah, je zazeleno, da kandidati
ze imajo izkusnje s celicnimi kulturami in razli¢nimi biokemijskimi pristopi (ni pa pogoj).
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EB is a heterogeneous group of inherited skin blistering diseases. The 4 main clinical types, EB
simplex (EBS), junctional EB (JEB), dystrophic EB (DEB) and Kindler syndrome (KINDS), include
30 different subtypes that are caused by mutations in 18 genes [1, 2]. Almost all patients with
recessive DEB (RDEB) develop squamous cell carcinoma lesions, which are the main cause of their
premature death [3]. EB affects around 500.000 people worldwide and is incurable. Despite the
progress of medicine and science, patients are treated only symptomatically. In the last decade several
experimental approaches for treatment have been devised. These included lentiviral and retroviral
constructs to supplement the missing gene or to repair the mutation in vitro, and cell therapy through
mesenchymal stromal cells, allogeneic fibroblasts and bone marrow transplantation [4, 5, 6]. EB
patient-derived iPSC lines have been also generated for gene repair studies [7, 8]. Recently a JEB
patient was even treated by a combination of ex vivo gene repair of patient-derived keratinocytes,
clonal selection of repaired cells and epidermal sheet transplantation [9]. EB patient-derived material
(cells/tissue) is limited, and high-throughput testing of compounds that may help improve patients’
phenotype has not yet been done. This is partly due to the lack of a reliable in vitro EB 3D skin model
for high-throughput testing purposes, but also the abscence of well defined targets for potential
systemic therapy.

This training program will focus on investigating the role of structural proteins and signalling
pathways involved in cell-to-matrix adhesion. It includes daily use of cutting edge technology from
the field of cell biology and regenerative medicine, such as gene editing, iPSC lines, in vitro 3D skin
equivalents, mass spectrometry, as well as many other biochemical and biophysical techniques. This
research program will be in collaboration with several collaborating groups from Belgium (University
of Leuven), Great Britain (Kings College London and University of Manchester), as well as Croatia
(Rudjer Boskovi¢ Institute) and Slovenija (National Institute of Chemistry, Ljubljana), and is linked
to two ongoing EU projects (4D-HEALING in Celsa Alliance).

As the training program is heavily based on cell and tissue culture, pre-existing knowledge on this is
an advantage (but not a must).
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