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ABSTRACT  

Skin melanoma is one of the most invasive malignant tumors. As a result it becomes 

one of the most common malignancies in young Caucasian adults. During melanoma 

development malignant melanocytes acquire the ability to overcome the basement 

membrane barrier and penetrate the dermis, where they reach the blood vessels which they 

use to travel to distinct locations where they finally form metastases.  

When skin melanoma cells cross the basement membrane barrier, which is a 

manifestation of the extracellular matrix (ECM), they must break it because they are too large 

to pass through without proteolysis. Each cell type produces filamentous (F-) actin-rich 

structures involved in cell movement. We can mention, for example, filopodium, 

lamellipodium, stress fiber, or ECM-digesting invadopodium. Cell migration is critical to 

various biological processes. The migration of cells within tissue, i.e., a three-dimensional (3-

D) environment composed of neighboring cells and the ECM, requires the control of adhesion 

between cells and between the cell and the ECM.  

Gelsolin (GSN) is a multifunctional actin-binding protein. There are three isoforms of 

GSN in mammals that have been studied to different extents: secretory, cytoplasmic, and 

neuronal (a, b, and c). They are all encoded by one gene and produced by alternative splicing 

and initiation of transcription at different locations in the gene. The role of gelsolin in 

carcinogenesis is controversial because depending on the tumor type it can be either a 

suppressor or a tumor promoting factor.  

The non-integrin laminin receptor (LamR) is one of the proteins that can interact with 

gelsolin. LamR is a multifunctional protein whose increased production positively correlates 

with the neoplastic transformation of melanocytes. The gene encoding LamR (RPSA) likely 

encodes two isoforms of this protein. The five amino acids’ longer isoform has not been 

studied so far.  

The doctoral thesis aimed to investigate the role of individual gelsolin isoforms in the 

2-D and 3-D migration of melanoma cells in the context of their interaction with various 

extracellular matrix proteins. In addition, it was decided to determine the effect of gelsolin 



and its isoforms on the localization of the LamR in the cell. The research model was A375 

cells with GSN knockout and cell clones producing selected gelsolin isoforms.  

The research conducted as a part of the doctoral thesis showed that GSN knockout has the 

most profound effect on melanoma cells’ motility when grown in the presence of laminin 1. It was also 

discovered that melanoma cells produce and secrete all GSN isoforms studied. Moreover, it was 

observed that GSN a is required for invadopodia formation and the three-dimensional migration of 

A375 cells. All gelsolin isoforms tested were essential for single-cell and collective migration of 

melanoma cells growing on laminin-1 coated surfaces. However, the highest migration potential was 

found for GSN c-producing cells. Both GSN b and c have been shown to lower the cell’s F:G actin ratio 

and are localized in filopodia, invadopodia, and stress fibers. GSN c positively affects filopodia 

formation when cells grow on the surface coated with laminin 1. In addition, melanoma cells producing 

GSN c showed changes in the production of proteins involved in the epithelial-mesenchymal transition 

compared to cells producing GSN a or b.  

Further studies showed the presence of complexes for LamR and gelsolin in a proximity ligation 

assay performed on tissue sections from melanoma patients. In addition, the lateral diffusion of the 

short LamR isoform in the plasma membrane of melanoma cells was observed to be differentially 

affected by GSN isoforms and cholesterol-rich nanodomains. Moreover, the mobility of the long 

isoform of LamR depends on cholesterol-rich nanodomains and the actin cytoskeleton but is 

independent of the gelsolin production. It was also shown that the presence of LamR and GSN proteins 

in the plasma membrane of melanoma cells is associated with lipid rafts. In addition, neither gelsolin 

nor LamR was observed on the outer surface of the plasma membrane of melanoma cells.  

In conclusion, gelsolin is essential for migration, 3-D migration, and the formation of F-actin-

rich structures by melanoma cells, especially when the cells grow in the presence of laminin 1. 

However, different GSN isoforms have diverse effects on these processes. In addition, melanoma 

cells were found to produce two LamR isoforms. Various mechanisms, including gelsolin-mediated, 

regulate lateral diffusion of LamR shorter version in the plasma membrane. 

 


