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Summary

In the cell nucleus, the genome is organized and positioned in a non-random manner. 

How is spatial positioning of the genome within the nucleus associated to genome function 

and organization? We have studied this by relating the genome to the only fixed viewpoint 

of the nucleus: the nuclear envelope, which  forms the barrier between the cytoplasmic 

and nucleoplasmic compartments of the eukaryotic cell. Two major components of the 

nuclear envelope are the nuclear lamina and the nuclear pore complexes (NPCs). The 

nuclear lamina is a layer of filamentous proteins called lamins, which lines the inner nuclear 

membrane in animal cells. Nuclear pore complexes (NPCs) are large structures, consisting 

of approximately 30 different proteins (nucleoporins), and function as selective transport 

channels between the cytoplasm and nucleoplasm by crossing the nuclear membranes. 

Many  nucleoporins are not only constituents of the NPC, but are also present in the 

nucleoplasm, the function of which is unclear. 

This thesis starts in Chapter 1 with an overview about chromatin organization in relation 

to the nuclear periphery. Then, in Chapter 2, we discuss how nucleoplasmic nucleoporins 

might be associated with gene regulation. Chapter 3, 4 and 5 are the experimental chapters, 

in which we investigate the genomic interactions with the nuclear lamina and the nuclear 

pore complexes (NPCs) and their role in genome function and organization. In Chapter 3 

we identify hundreds of genes that interact with the nuclear lamina in Drosophila and show 

that these are clusters of silent and widely spaced genes. In Chapter 4 we functionally 

characterize nucleoporin-chromatin interactions specifically at the NPC or within the 

nucleoplasm in Drosophila. We find that nucleoplasmic nucleoporins predominantly 

interact with transcriptionally active genes, in particular those involved in developmental 

regulation and the cell cycle. They have a role in stimulating expression of these genes. A 

smaller set of genomic regions interact with the NPC. These are different from the genomic 

regions interacting with nucleoplasmic nucleoporins and also different from the regions 

interacting with the nuclear lamina, indicating that peripheral chromatin consists of at least 

two different types of chromatin with different characteristics. In Chapter 5 we report that 

chromatin at the NPC is not particularly active or inactive, has an open conformation, and is 

enriched in su(Hw) insulator proteins. This suggests a new model in which chromatin at the 

NPC functions to ensure sufficient accessibility of the NPC for nucleocytoplasmic transport 

of big cargoes. In Chapter 6, our new insights are being discussed in relation to current 

literature, and the importance of the nuclear envelope for genome function and organization 

is evaluated. This leads to the conclusion that the nuclear envelope is a significant factor in 

the function and organization of the genome, but in a different and more dynamic way than 

has been thought previously.




