
Abstract 

The healing process is an attractive topic in biology and medicine. There are two types of 

wound healing - in embryos and in adults. In the case of embryonic wound healing the whole 

process is simplified and accelerated. An inflammatory reaction typical for adult healing is 

eliminated and the wound is healed without scars. Better understanding of embryonic wound 

healing could lead to more effective treatment of injuries, burns and chronic wounds in human 

population. The studying of molecular mechanisms in the healing process is also meaningful in 

the context of understanding the cancer regulation. 

The wound healing could be compared with embryonic development in many ways. The 

body's axes are essential for a spatial activation of genes involved in development. Our hypotesis 

was that the axis are also important for wound healing. It has been suggested that the cell's polarity 

and motility depends whether the wound is vertical or horizontal. There are also connections 

between wound healing and cancer development. One of them is the degradation of the basement 

membrane (BM) and extracellular matrix (ECM). The process of degradation is catalyzed by the 

coordinated action of several classes of enzymes. Some of them - matrix metalloproteinases 

(MMP) and their role in embryonic wound healing have been studied in this work. These enzymes 

are important not only for healing, but also for the cancer development. A few mmp7, 8, 9, 11 of 

Xenopus laevis, have been chosen for studying based on RT-qPCR and RNA-Seq. The expression 

of such genes increases in later stages of healing (3 or 6 hours after injury), that means when the 

wound surface is closed and internal tissue remodeling occurs. An inhibitor D609 (tricyclodecan-

9-yl xanthate) was used for non-specific inhibition MMP. This chemical also inhibits collagen IV 

biosynthesis and negatively affects the BM. Its application led to the blockage of the healing 

process. The inhibitors‘ effects have been studied immunohistochemically on ECM proteins 

(visualization of collagen, laminin, actin) and on the level of gene expression (selected mmp) by 

RT-qPCR and in situ hybridization. In this thesis, there has also been verified the formation of the 

actin-myosin cabels during wound closure. 

Our results indicate only one way of wound closing (the "zipper" effect) without the effect of 

injury‘s orientation. A key role of BM and proteins of ECM (collagens and laminins) has been 

demonstrated by the usage of a D609. Results also suggest the importance of selected MMPs in 

later stages of healing and a need for proper basement membrane formation to complete the 

remodeling process. 
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