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The zebrafish (danio rerio) has emerged over the last decades as a great model system 
to study developmental biology since its genome is very closely related to human. 
The embryos are very easy to handle due to their size and they develop outside the 
fish in a transparent foetal membrane. In this study we want to examine two main 
developmental processes, angiogenesis (the formation of new blood vessels from pre-
existing ones) and jaw cartilage development. We aim for a better understanding in 
how signalling pathways involving proteglycans interact. 
Proteoglycans consist of long unbranched polysaccharide chains attached to a core 
protein. WE are focusing on two members of these sugar chains: heparan sulphate 
(HS) and chondroitin sulphate (CS). Both Hs and CS are richly sulphated and 
therefore able to bind positively charged protein ligands. 
The two mutants used in this study lack two different enzymes involved in the 
protudtion of HS as well as CS. HS has been shown to be an important ligand for 
various signalling molecules in developmental processes, while CS is more known as 
a structural component of tissues. 
Using confocal laser scanning microscopy we were able to follow the embryonic 
development in vivo over time. The outgrowth of the blood vessels in the process of 
angiogenesis could be observed in the wild-type and compared with the two mutant 
fish. It has been shown previously that HS is binding to the vascular endothelial 
growth factor (VEGF) helping to build up the right gradient for the outgrowth of the 
vessel to occur. Without HS this signalling is expected to be disturbed, leading to 
slower and incomplete vessel outgrowth. The function of CS during angiogenesis is 
yet to be determined. However, no striking angiogenic phenotype could be seen in 
neither of the two mutants. The jaw cartilage development, in both mutants, on the 
other hand, appears disorganized compared to the wild-type. In the wild-type 
chondrocytes become oval shaped, line up to from long stacks and intercalate. In the 
mutants however the chondrocytes persist small and round-shaped and therefore the 
cartilage grows short and thick.The two proteoglycans, HS and CS, were shown to 
disrupt developmental processes but additional research is required to specify the 
principle of action. 
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