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Stem cells present in the human adult body play a 
crucial role in the maintaining of homeostasis, and in the 
regeneration of tissues and organs. The loss or alteration of 
their function have been shown to have an important role 
in the pathomechanism of certain diseases. Mesenchymal 
stem cells (MSCs) can be isolated from many tissues and 
organs, and can be differentiated under appropriate 
conditions towards osteoblasts, fat cells, chondrocytes, 
myoblasts, fibroblasts, epithelium and other tissues as well. 
The MSC is capable of controlling humoral and cellular 
immune responses to prevent inflammation, tissue and 
organ rejection. They have an extremely important role 
in inducing local immunosuppression, in which both T 
cells and dendritic cells are affected by MSC. Due to their 
immunosuppressive capacity and their high potential for 
differentiation they became the most researched objects 
of regenerative medicine. As cell therapy product MSC able 
to regenerate the damaged tissues or organs and inhibit 
inflammatory processes. Our research mainly focuses on 
the role of mesenchymal stem cells in tissue regeneration, 
and immunomodulation under healthy and pathological 
conditions According this knowledge we create artificial 
tissues, tissue engineered products using 3D bioprinting 
from stem cells and bioscaffolds. We characterize the 
biochemical and immunological properties of these 
bioprinted tissues as well. We also investigate how MSC can 
participate in tumor formation and metastasis.

TECHNIQUES AVAILABLE IN THE LAB 

Isolation of stem cells and progenitor cells from various tissues, 
in vitro and ex vivo cultivation of isolated cells. Phenotype 
analysis of cells is performed by immunocytochemistry 
and flow cytometry. Gene expression studies using PCR 
and high throughput gene arrays. Measurement of in vitro 
differentiation assays, wound healing and migration tests by 
high content screening microscopy. Detection of proteins, 
secreted factors by Western blots, ELISA and protein arrays. 
Three-dimensional cell cultures and 3D bioprinting.
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