Transplantation of a damaged or non-functional organ often represents the only
way to improve or even to rescue life. However, immunological rejection repre-
sents the major obstacle to further development of clinical transplantation. There-
fore, deep knowledge of molecular and cellular mechanisms of the transplantation
reaction is required. Using experimental models of corneal and limbal transplan-
tation in mice we study regulatory mechanisms in the eye and the possibilities to
treat corneal injuries by transplantation of limbal stem cells.

Using the model of immunological reaction to histocompatibility antigens we are
focused on the study of activation and function of regulatory T cells in transplanta-
tion immunity and tolerance. On the model of orthotopic corneal and limbal trans-
plantation we have analysed expression of genes for cytokines and other effector
molecules during graft rejection and studied possibilities to prevent rejection of
corneal and limbal grafts. Since successful treatment of damaged cornea requires
transfer of limbal stem cells, we recently started to isolate, grow and characterize
stem cells. We succeeded in isolating limbal stem cells in the mouse and using
them for the repair of damaged corneal epithelium.

Well-established methods for monitoring the immune response enabled us, in
co-operation with other laboratories, to study cytokine response in various experi-
mental models of immunoregulation. The ultimate goal of our research is to get in-
sights into the mechanisms of specific immune response, to isolate and transplant
stem cells and to propose novel strategies for targeted immunoregulation.
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Detection of limbal stem cells as a “side population” based on the ability of stem cells to efflux
DNA-binding dye Hoechst 33342 (A) and blocking the efflux by ABCGZ2 transporter inhibitor
verapamil (B)
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Limbal transplantation in the mouse. A — syngeneic
graft, B — allograft, C — xenograft
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Induction of CD4*CD25*Foxp3* regulatory T cells by
alloantigens and TGF-B (A) and monitoring of cell pro-
liferation using CSFE (B)



