NUCLEUS AND NUCLEOCYTOPLASMIC TRANSPORT

LAMINA


Lamin filaments – peripheral nuclear lamina just inside nucleus



2 types – A/B



intermediate filaments; dimerize as coiled coil



dimmers will polymerize



functions:
mechanical strength






chromatin attachment to envelope





pore complex anchor/organizers





nuclear shape





DNA replication, transcription


**lamins are v. important ( many laminopathies when mutated**



Membrane proteins made in ER and diffuse all the way to nuclear membrane

PORE COMPLEXES


proteins = nucleoporins


8 fold symm.


40kDa size limit


nuclear and cytoplasmic filaments


IMPORT:  requires exposed NLS



v. important for nuclear entry (can get gold particle in w. right seq.)



requires energy


EXPORT:  requires NES



RNA’s bind to export proteins that have NES


**NLS/NES exposure can regulate protein localization**

TRANSPORT:  SOLUBLE RECEPTORS/REGULATORS

Import:


Importin A – binds NLS


Importin B – binds importin A and mediates movement



1. importin binds cargo



2. nuclear import



3. Ran-GTP binds importin ( cargo released



4. Importin:Ran-GTP exported



5. GTP hydrolysis ( Importin released

Export:


Exportin 1 – binds NES


Ran-GTP – increases Exportin1 affinity for NES



**essential regulator of transport**



1. Exportin binds cargo + Ran-GTP



2. Export



3. GTP Hydrolysis ( disassembly



4. exportin is imported into nucleus

CHROMATIN


euchromatin – light in EM


heterochromatin – darker



constitutive:  never expressed in any cell type (lacks genes)



facultative:  never expressed in certain cells (differentiated cells)


**chromatin structure is dynamic**


Nucleosomes (beads on string) (  30 nm fibers (  80 nm fibers







euch.

heteroch.


146bp / histone octamer

CHROMOSOME COMPARTMENTALIZATION


**not randomly distributed**


heteroch:  
near envelope



(but so are some actively transcribed genes)


chromosomes dictate their own structure (not influenced by lamins, etc.)


NUCEOLUS – assembles at nucleolar organizer regions (contain rRNA’s)


ribosomal proteins assemble w/ rRNA’s here



imported from cytoplasm



exported as small and large subunits


Other subnuclear organelles:



Cajal bodies – snRNP biogenesis



PML bodies - 
transcriptional regulators



Speckels - 
splicing factors


**soluble proteins diffuse freely and rapidly in nucleus**


