RESEARCH HIGHLIGHTS

CILIOPATHIES

Replication stress-induced DNA damage in renal ciliopathies

The association of nephronophthisis
and related ciliopathies with mutations
in ciliary proteins has been thought
to indicate a pathogenic role for cilia
dysfunction in these diseases; however,
new findings show that DNA damage
caused by replication stress might in fact
be the driving mechanism. “Our study
explored a commonly mutated ciliopathy
gene at the base of the cilium, CEP290,
and demonstrated that replication
stress-induced DNA damage is the
common denominator for more general
renal ciliopathy phenotypes,” explain
researchers Gisela Slaats and Rachel Giles.
CEP290 is mutated in various
ciliopathies, including nephronophthisis
and Joubert syndrome. Although the
protein can localize to the nucleus, as
well as to the centrosomes and the base
of the primary cilium, the function of
nuclear CEP290 was unknown. Previous
publications showing a potential link
between ciliopathy proteins and DNA
damage led Slaats and Giles to investigate
the role of CEP290 loss in the DNA
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damage response and the relevance of this
pathway to ciliopathy syndromes.

The researchers found enhanced DNA
damage signalling in renal cells from a
patient with CEP290-associated Joubert
syndrome, in kidneys from Cep290-
deficient mice, and in Cep290-deficient
zebrafish embryos. Examination of
primary kidney cells from Cep290-
deficient mice revealed increased numbers
of centrioles, evidence of replication stress

and increased levels of cyclin-dependent
kinases (CDKs). Intervention with a CDK
inhibitor rescued DNA damage, primary
cilia frequency, and centriole number in
kidney cells from Cep290-deficient mice.
“CDK inhibitors have shown promising
results in renal cystic disease models but
no one knew why;” says Slaats. “Our study
provides the mechanism for this response
and validates efficacy of CDK inhibition in
murine and human primary renal cells”

The researchers say their findings add
to the rationale that nuclear functions of
ciliopathy proteins participate in disease
progression in renal cells and suggest that
further research should focus on the role
of nuclear proteins. “It is time to start
looking beyond the cilium to understand
the cause of renal failure in patients with
ciliopathies,” notes Giles.
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Chlorhexidine is effective against catheter-related infections

Catheter-related infections commonly
occur in the healthcare setting and are
associated with high mortality. Now,
research led by Olivier Mimoz and the
CLEAN trial investigators has shown
that disinfecting the skin with an alcohol
formulation of 2% chlorhexidine-alcohol
is more effective in decreasing the
incidence of catheter-related infections
and catheter colonization than 5%
povidone iodine-alcohol. Furthermore,
scrubbing the skin with detergent before
disinfection had no effect in combination
with either alcohol.
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The open-label, randomised, controlled
trial included 2,349 patients from
11 intensive care units across France
who required at least one central-venous,
haemodialysis, or arterial catheter.
The study endpoints were assessed by

physicians blinded to the study groups.

A total of 1,181 patients were assigned to
chlorhexidine-alcohol and 1,168 patients
were assigned to povidone iodine-
alcohol. Half the patients in each group
also underwent skin scrubbing with a
detergent before antiseptic application.
Skin colonisation was evaluated before
catheter removal and blood samples were
obtained where catheter-related infection
was suspected.

The researchers confirmed that a
formulation of 2% chlorhexidine in 70%
isopropyl alcohol was the most effective
first line antiseptic solution for skin
preparation before catheter insertion and
during catheter care. This formulation was
associated with a sixfold lower incidence
of catheter-related infections and a fivefold
decrease in catheter-related bloodstream
infections compared to povidone iodine-
alcohol. Scrubbing the skin with a
detergent before antiseptic application
had no significant effect on catheter
colonization in either group (P=0.3877).

“Previous single centre studies

(including one from my centre) had shown
that chlorhexidine in alcohol should
probably be the preferred antiseptic
formulation, but the study endpoints
were not strong enough to make a
definitive conclusion”, explains Mimoz.
“This large, multicentre study was able
to reach sufficient power to demonstrate
a significant impact of chlorhexidine on
catheter-related infection”.

The researchers consider that these new
findings have important consequences
in reducing morbidity, mortality, and
the costs associated with catheter-related
infections. They now plan to conduct
a similar study in the operating room
context to look for similar results in
preventing surgical site infections.
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