
Chromosome positioning is 
thought to expose genomic loci to 
functionally distinct regions of the 
nucleus, generating transcriptional 
regulatory domains that favour 
either activation or repression. For 
example, components of the nuclear 
envelope, including the nuclear pore 
complex (NPC), were originally 
thought to assert a repressive role in 
transcription. However, this mode 
of regulation seems to be complex; 
recent studies in Saccharomyces cere-
visiae and Drosophila melanogaster 

have shown that populations of both 
active and silent genes interact with 
components of the nuclear envelope. 
But what happens in human cells?

Pamela Silver and colleagues 
investigated the relationship between 
the mammalian NPC and the human 
genome by generating high-resolu-
tion, chromosome-wide binding 
maps of human nucleoporin-93 
(NUP93). Consistent with previ-
ous findings in yeast and flies, they 
found that the NPC interacts with 
chromatin. In human cells, NUP93 
associates with regions of tran-
scriptional repression and enriched 
heterochromatin on chromosomes 5, 
7 and 16. 

To probe the functionality of this 
association, Silver and co-workers 
analysed the effects of global histone 
acetylation on NPC–chromatin 
interactions by treating cells with 
Trichostatin-A (TSA), a revers-
ible histone deacetylase inhibitor. 
Treating cells with TSA changed the 
genomic organization significantly 
and NUP93 distribution was altered 
across all three chromosomes. 
Analysis of NUP93-binding sites 

in TSA-treated cells indicated that 
regions associated with increased 
transcriptional activity become asso-
ciated with NUP93. These include 
promoter regions and transcription 
start sites, specific histone methyl-
ations that are associated with active 
genes and RNA polymerase II-associ-
ated regions, and euchromatin. 

Taken together, these find-
ings indicate that global histone 
acetylation results in a genome-wide 
reorganization event that exchanges 
silent for active chromatin at NPCs 
and point to a role for the mam-
malian nuclear transport machinery 
in transcriptional regulation. In yeast, 
NPC association can increase mRNA 
processing and export, regulate the 
levels of gene expression and estab-
lish an epigenetic state that confers 
transcriptional memory and rapid 
reactivation of genes. Whether mam-
malian NPC functions similarly to its 
yeast counterpart remains to be seen. 

Ekat Kritikou

ORIGINAL RESEARCH PAPER Brown, C. R. et al. 
Global histone acetylation induces functional 
genomic reorganization at mammalian nuclear 
pore complexes. Genes Dev. 22, 627–639 (2008)

 chromosome biology

Transcription at the edge

DOI:
10.1038/nrm2377

…these 
findings ... 
point to a 
role for the 
mammalian 
nuclear 
transport 
machinery in 
transcriptional 
regulation.

R e s e a R c h  h i g h l i g h t s

NATURe RevIeWS | mOLECuLAR CELL bIOLOGy  volUme 9 | APRIl 2008

Nature Reviews Molecular Cell Biology | AoP, published online 12 march 2008; doi:10.1038/nrm2377

N
ei

l S
m

it
h

© 2008 Nature Publishing Group 

http://beta.uniprot.org/uniprot/Q8N1F7

	Transcription at the edge
	References


