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Ca2+

colon, the same conclusions were 
reached. This work has raised some 
key questions. For example, how is 
calcium involved in mucus secretion 
and membrane resealing? And, 
could these ‘healing’ processes be 
defective in pathological conditions 
of the gastrointestinal tract, as has 
been demonstrated to be the case for 
skeletal muscle? 
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a consequence of mucus secretion. 
After injury, cells that lacked 
cytosolic staining by the lipophilic 
dye were abundantly labelled on their 
membranes by fluorescent lectins, 
indicating that mucus secretion had 
occurred. Furthermore, cells that 
survived plasma-membrane disruption 
were depleted of intracellular 
mucus, which was instead secreted. 
Therefore, it seems that an increase 
in calcium promotes the secretion of 
mucus-laden vesicles. It is the ‘spent’ 
vesicle membranes themselves that 
subsequently remain on the plasma 
membrane and patch over the hole. 

Importantly, when these experiments 
were repeated in segments of rat 

expression of HMGA1 or HMGA2 
in cycling fibroblasts promoted cell-
cycle arrest and the accumulation 
of SAHF-like foci. Further studies 
showed that these proteins cooperate 
with the tumour suppressor p16INK4a 
to promote SAHF formation and 
proliferative arrest. On the other 
hand, disruption of HMGA function 
by competitive DNA-binding assays 
or by the knockdown of HMGA1 or 
HMGA2 resulted in the disappear-
ance of SAHF, confirming that these 
proteins are integral structural com-
ponents of these heterochromatic 
domains. 

In normal cells, HMGA proteins 
are renowned gene activators that 
bind to DNA and create a transcrip-
tionally permissive ‘open’ chromatin 
environment. So, it is reasonable 
to assume that they might promote 
senescence by activating senescence-
associated genes. In fact, microarray 
experiments indicated that, in senes-
cent fibroblasts, HMGA proteins 
function as transcriptional repres-
sors, downregulating proliferation-
associated genes such as the E2F 
target genes CDC2 and cyclin A. 

Taken together with their predilec-
tion for SAHF, these data indicate 
that, during senescence, HMGA 
proteins limit transcription by 
chromatin-mediated repression. 

These findings indicate that the 
function of HMGA proteins is modu-
lated, and the authors point out that 
this modulation might resemble that 
of histone proteins. HMGA proteins, 
similar to histones, are subject to 
post-translational modifications 
such as acetylation, phosphorylation 
and methylation, and opposing 
HMGA functions might be deter-
mined by the specific patterns of 
these modifications. The revelation 
that HMGA1 and HMGA2 have a 
putative role in tumour suppression 
as well as in oncogenesis highlights 
the importance of considering cellu-
lar context when analysing the roles 
of proteins, and provides important 
insights into the complex machinery 
that orchestrates senescence. 
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Coupling of mucus secretion and membrane repair. Adapted from figure 7 in the highlighted paper.

 C E L L  CYC L E

Inhibition of centrosome protein assembly leads to 
p53-dependent exit from the cell cycle.
Srsen, V. et al. J. Cell Biol. 174, 625–630 (2006)

The authors followed cell-cycle progression after inhibiting 
centrosome assembly by knocking down the expression of 
two centrosome-associated proteins, pericentriolar material-1 
(PCM1) and pericentrin. Cells failed to enter S phase, yet 
cells that lacked p53 did not arrest. In addition, inhibiting 
the p38 mitogen-activated protein kinase rescued cell-cycle 
progression in the absence of functional centrosomes. 
Together, this indicates that defective centrosome assembly 
activates a p53-dependent checkpoint, which requires the 
p38 stress pathway.

 N U C L E A R  T R A N S P O RT

Karyopherin-mediated import of integral inner 
nuclear membrane proteins.
King. M. C. et al. Nature 442, 1003–1007 (2006)

How inner nuclear membrane (INM) proteins are targeted to 
the INM is poorly understood. But, King et al. now provide 
evidence that the mechanism might be similar to that of 
soluble proteins. INM proteins have sequences that resemble 
‘classic’ nuclear localization signals. Like nuclear import of 
soluble proteins, INM-protein import requires Ran GTPase 
and nuclear transport factors called karyopherins. Specific 
components of the nuclear pore complex (NPC), termed 
nucleoporins, also contribute to this process, which implies 
that the NPC might be adapted to allow the passage of INM 
proteins. 

 C E L L  P O L A R I T Y

CYK-4/GAP provides a localized cue to initiate 
anteroposterior polarity upon fertilization.
Jenkins, N. et al. Science 313, 1298–1301 (2006)

Sequential functioning of the ECT-2 RhoGEF, 
RHO-1 and CDC-42 establishes cell polarity in 
Caenorhabditis elegans embryos.
Motegi, F. & Sugimoto, A. Nature Cell Biol. 8, 978–985 (2006)

Two reports provide insight into how sperm entry initiates cell 
polarity in the Caenorhabditis elegans one-cell embryo. Jenkins 
and colleagues showed that the Rho GTPase-activating 
protein CYK-4 is enriched in sperm, and that paternally 
donated CYK-4 is essential for polarity along the anterior–
posterior axis. The small GTPase RhoA (also known as RHO-1) 
and the guanine nucleotide-exchange factor ECT-2 are also 
needed for polarity. They promote myosin light-chain (MLC) 
activation, which is required for actomyosin contractility. 
By contrast, CYK-4 inhibits MLC activation and thereby 
actomyosin contractility. So, sperm entry in the posterior 
cortex downregulates the actomyosin network locally, and the 
differential activation of MLC creates a contractile actomyosin 
gradient. Motegi and Sugimoto showed that ECT-2 
somehow gets excluded from the posterior cortex where 
the sperm enters. This causes the asymmetric distribution of 
RhoA/RHO-1, which generates an actomyosin gradient to the 
anterior cortex. This mechanism might work together with 
the CYK-4 signal to reduce RhoA/RHO-1 activity and establish 
a contractility gradient that initiates polarity.

IN BRIEF
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