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being explored for new approaches to re-
duction of plasma LDL cholesterol. Bile
acids are synthesized from cholesterol in
the liver and secreted into the intestine,
whereupon they are reabsorbed and
transported back to the liver (Fig. 1b).
Clinical trials of inhibitors of the intesti-
nal bile acid transporter (iBAT), which
transports bile acids across the intestinal
brush border and promotes their reab-
sorption, are in progress9. An analogous
transporter of cholesterol and other
sterols across the intestinal brush border
is likely to exist (Fig. 1b) and a molecular
inhibitor of intestinal cholesterol absorp-
tion reduces LDL cholesterol in animals
and humans10. In addition, inhibition of
the microsomal triglyceride transfer pro-
tein, which is required for the assembly
and secretion of the nascent VLDL parti-
cle (Fig. 1b), results in markedly reduced
plasma cholesterol in animals11.
Therefore, several new approaches to re-

duction of plasma LDL cholesterol are
likely to be introduced over the next
decade. Further elucidation of the molec-
ular pathways that control sterol and lipid
metabolism may yield additional targets
for therapy, not only for the reduction of
plasma LDL cholesterol, but also for disor-
ders of fatty-acid, triglyceride and glucose
metabolism as well.
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Viruses deliver their genomes to the
host cell’s nucleus where they can repli-
cate. Like most viruses, the adenovirus 2
(Ad2) particle is far too large to squeeze
through nuclear pores and the virus has
had to find a clever way to ‘squirt’ its
genome inside the nucleus. A study
published in the latest issue of Nature
Cell Biology reveals that Ad2 enlists the
help of an unexpected cellular part-
ner—histone H1—to achieve its goal.

Urs Greber and colleagues at the
University of Zürich show that Ad2
docks to the nuclear pore via the nu-
clear-pore complex (NPC) receptor
CAN/Nup214—the first receptor of the nuclear membrane identified to bind any virus. What happens then is remarkable. The virus disassem-
bles slowly and transfers its genetic material through the nuclear pore while remaining attached to the NPC. But the CAN/Nup214 receptor is
not the only cellular protein required for virus disassembly; the virus also gets help from an unlikely ally—the linker histone H1 protein.

H1 is a generic chromatin-binding protein implicated in transcriptional repression and higher-order chromatin structure. H1 does not sta-
bly bind chromatin but rather bounces back and forth between chromatin and nucleoplasm, allowing a small, unbound fraction of H1 to es-
cape from the nucleus. Under normal circumstances, the fugitive H1 is retrieved by the cell’s import system and brought back into the
nucleus; in Ad2-infected cells, it assists in Ad2 disassembly.

The photographs show two human lung carcinoma cells, one of which was injected with anti-histone H1 antibodies. The injected cell can be
seen in the photograph on the left, stained with an injection marker present in the antibody solution (purple). The photograph on the right
shows the two cells stained with antibodies to the NPC (green) and Ad2 DNA (red). In the uninjected cell, Ad2 DNA can be seen bound to NPC
on the nuclear membrane but also inside the nucleus; in the cell injected with anti-H1 antibodies all Ad2 DNA remains bound to the NPC.

There is another twist to the story. H1 does not promote Ad2 disassembly by interacting with viral DNA, but rather with the hexon protein
that is part of the viral capsid. Specifically, H1 most likely binds a surface-exposed acidic cluster on hexon, possibly destabilizing its interac-
tions with other capsid components and triggering the viral disassembly process. In uninfected cells, H1 is efficiently retrieved from the cyto-
plasm by the H1 import factors importin β and importin 7. As the disassembly of Ad2 also requires the same two importins, the authors
speculate that hexon-bound H1 is recognized by the normal import system of the cell, and the complex is brought into the nucleus thereby
destabilizing the viral capsid. The process triggers a gradual disassembly of the virus particle while it is held in place at the NPC, allowing the
DNA that spills out of the virus to enter the nucleus.
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Virus knocking at nucleus door
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