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A study for the roles of Nupl33, Nuplb3 and membrane fenestrae in post—mitotic nuclear pore
Title complex formation
(B RS IEILE RT3 1T D Nup133, Nupl53, 35 J ONBAZSIEHE & D #EE D FSE)

Abstract of Thesis

Nuclear pore complexes (NPC) are gates residing in the nuclear envelope (NE) and responsible for
nucleo—cytoplasmic exchange. They are huge protein complexes including 8-fold of ~30 proteins which are called
as nucleoporins. On the start of open—mitosis NE breaks down and all components of the NPC dispersed to the
cytoplasm. At the end of mitosis these components are collected quickly to form the full NPC. This post-mitotic
NPC reassembly is previously described to happen in an ordered stepwise process by starting with a seed
nucleoporin structure. It has been previously reported that Y-complex components and Nupl53 may be playing
arole to initiate NPC formation according to observations made on mammalian cells by live fluorescence imaging.
While this quick formation of NPC is also related to the accompanying membranal structure, the responsible
mechanisms relating the membranal structures with possible seed nucleoporins for initiating the assembly of
functional NPC remain unknown. To obtain direct evidence for this unknown problem, I used a novel experimental
method including an artificial bead conjugated with a molecule of interest as an effector molecule to assemble
the NPC. The beads are introduced into living cells and observed if the NPC, NE or their protein components
are assembled at the effector molecules on the surface of the beads on post-mitosis. As a result of these
experiments, it has been revealed that Nupl133 (a component of Y-complex) and Nupl53 are not enough alone to
create a full NPC molecule. As an addition to this, it has been seen that both nucleoporins have the ability
to collect NE-1like double membrane and NPC-1like structures under electron microscope with a different affinity
for double layered membranes; Nup133 can collect double layered membranes more efficiently than Nup153. Also,
membranes in relation with Nup133 has higher number of fenestrations than Nup153. In relation to these results,
fenestrated endoplasmic reticulum (ER) structures were discovered as the major membranal structure during
cell division which are also the pre—cursors of NE. Because of the early accumulation of Nupl33 around
chromosomes and high affinity of it for fenestrated membranes, I introduce here that it can collect and interact
directly with these fenestrations residing on NE precursors while Nupl53 can collect the other nucleoporins
and they help together the quick assembly of NPC at the end of mitosis. As a result, it is introduced that
instead of a single seed nucleoporin, multiple nucleoporins are working together with membranes and also

possibly with chromosomes in different roles to initiate and finish NPC formation post-mitotically
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