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Abstrakt

Mesenchymélni kmenové buniky (MSC) piirozené vytvaii a regeneruji mezodermalni
tkan¢, jako je chrupavka, kost nebo tukova tkan. Vlivem specifickych podnéti z okolniho
prostifedi jsou vSak do ur¢ité miry schopny transdiferencovat do endodermalnich ¢i
ektodemdlnich typt bunc¢k. Kromé toho maji schopnost regulovat zanétlivé procesy a
prispivat k hojeni a regeneraci. Jsou tedy vhodnym ndstrojem pro bunécnou terapii a
tkanové inzenyrstvi. Vlastnosti MSC se lisi v zdvislosti na tom, z jaké tkan¢ pochézeji,
zejména pak jejich diferenciacni a proliferaéni potencidl a spektrum sekretovanych
cytokinii. Tyto odliSnosti mohou byt déale zvyraznény specifickymi naroky prostiedi,
v némz maji MSC pisobit. Proto je vhodné optimalizovat v zavislosti na prostiedi vybér
MSC tak, aby byl maximalizovan jejich pfinos. Hlavnim ukolem této prace bylo vyvinout
in vitro protokol pro transdiferenciaci MSC do bun¢k podobnych neuronim. V tomto
ptipadé se nejlépe osvédcily MSC ziskané z tukové tkdn€, coz mize byt zdivodnéno jejich
vyssi schopnosti produkce bazického fibroblastového ristového faktoru, klicového Cinitele
ve vyvoji nervového systému. Vysledné buiikky podobné neurontim vykazovaly typickou
neurondlni morfologii, exprimovaly geny pro neuronilni markery a produkovaly proteiny
kodované témito geny. Zaroven vykazovaly imunoregulacni schopnosti srovnatelné
s nediferencovanymi MSC; sniZzovaly produkci IFN-g a podporovaly produkci IL-10 v
aktivovanych splenocytech. Mohly by tedy byt pouZzity jak pro své protizanétlivé
vlastnosti, tak pro nahradu poSkozenych neurond. V pfipadé regenerace poskozené kralici
rohovky se jako vhodnégjsi jevi MSC ziskané z kostni dfen€, které jsou v tomto prostiedi

schopny nahradit svym terapeutickym ptisobenim chyb¢jici limbalni kmenové bunky.



Abstract

Mesenchymal stem cells (MSCs) naturally differentiate into cells of tissues of mesodermal
lineage: cartilage, bone or adipose tissue. As a result of specific environmental stimuli,
MSC are able to transdifferentiate into cells of endodermal or ectodermal lineage. Also,
MSCs are able to regulate the inflammatory processes and to support healing and
regeneration. These properties make MSCs suitable in cell-based therapy and tissue
engineering. Characteristics of MSCs (for example differentiation and proliferative potential
and cytokine secretion profile) can vary slightly depending on their origin. These
differences can be further amplified by the effects of specific environments. Thus, to obtain
maximal benefit, it is important to select MSCs optimal for a particular environment. The
main goal of this thesis was to design in vitro protocol for transdifferentiation of MSCs into
neuron-like cells. For this application, the adipose tissue-derived MSCs seemed to be
optimal, due to their higher production of basic fibroblast growth factor, one of the
important factors in neural development. The resulting cells acquired typical neuron-like
morphology, expressed genes for neuron-specific markers and produced neuron-specific
proteins. Further, the resulting cells showed immunomodulatory properties similar to non-
differentiated MSCs; they suppressed the production of IFN-g and supported the production
of IL-10 in activated splenocytes. Thus, these neuron-like cells could both be used for their
anti-inflammatory effect, as well as for replacement of lost neuronal cells. By contrast, in a
case of injured rabbit cornea, bone marrow-derived MSCs showed better results in the
healing of the injury, compared to adipose tissue-derived MSCs, and were able to substitute

the role of absent limbal stem cells.
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