2018 2020

Structural study of the association between the nuclear lamina and nuclear pore
complexes
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We analyzed the structural relationship between the lamina/lamin and the
nuclear pore complex (NPC) in mouse embryonic fibroblasts (MEFs) using fluorescence
three-dimensional structured illumination microscopy (3D-SIM) combined with computer-vision and
cryo-electron tomography (cryo-ET). We showed that the NPC followed the perimeter of lamin fibers of

the lamina, and the NPC was redistributed by Knockout of LA or LB1. Furthermore, Lamin filaments
were structurally associated with the nucleoplasmic ring of the NPC. We also found that knockdown of
a nucleoporin, ELYS altered the spatial relationship between the lamin fiber and the NPC. These
results indicated that LA/C and LBl are required for regulating the normal structure of the lamina
and the NPC through ELYS. Our %uantitative approach combinin? 3D-SIM and cryo-ET may shed light on
the physiological properties of and pathological changes in lamin-NPC interactions.
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