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Why this ad?

The nucleus is guarded by a highly secure door, the so-called nuclear pore, that con‐
trols the transport of substances from the cytoplasm to the cell nucleus and back. A
research group has now shown that diﬀerent shuttle proteins occupy the nuclear pore
to prevent unsolicited leakage of molecules. These proteins form an escape-proof, fail‐
safe mechanism by compensating for one another to fortify the pore.
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The nucleus is guarded by a highly secure door, the
so-called nuclear pore, that controls the transport of
substances from the cytoplasm to the cell nucleus
and back. A research group at the University of Basel
has now shown that different shuttle proteins occupy
the nuclear pore to prevent unsolicited leakage of
molecules. These proteins form an escape-proof, fail‐
safe mechanism by compensating for one another to
fortify the pore.
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The nuclear pore is responsible for regulating the transport of pro‐
teins from the cytoplasm into the cell nucleus and for ushering
RNA out of it. It works like a molecular sieve that controls the en‐
try and exit of cargo-carrying shuttle proteins. The molecular sieve
interacts with shuttle proteins, which, like gatekeepers, decide
which proteins are allowed to enter and which are not.
Professor Roderick Lim from the Biozentrum of the University of
Basel aims to resolve this enigmatic selective transport system.
His team, in collaboration with the Swiss Nanoscience Institute,
has now examined three prominent shuttle proteins in human cells
and uncovered that their crowding at nuclear pores is important
for preventing unwanted leakage into and out of the nucleus.
The number of shuttle proteins that occupy the pore depends on
their concentrations within the cell. However, when one shuttle
protein is reduced, another shuttle protein can take its place to
reinforce the pore. The results of this novel compensation mecha‐
nism have now been published in the Journal of Cell Biology.
Interchangeable shuttle proteins safeguard the nuclear pore
"It turns out that the shuttle proteins, although they are from the
same receptor family, diﬀer in function in terms of the cargo they
carry, localization and concentration," says Dr. Joanna Kalita, first
author of the study. The shuttle proteins, which act like gatekeep‐
ers at the nuclear pore and decide which cargoes are allowed to
enter the cell nucleus and which have to be escorted out, reside
in the nuclear pore at varying amounts -- depending on their re‐
spective concentrations.
When the researchers changed the concentration of one of the
shuttle proteins, the number of the other two proteins that occu‐
pied the nuclear pore also changed. "If the total number of shuttle
proteins in the pore gets reduced, the nuclear pore becomes
leaky. Thus, cells rely on a mechanism that allows the loss of one
shuttle protein to be compensated by the increase of another.
That's how the shuttle proteins safeguard the nuclear pores," says
Kalita.
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Damage to this biological security system is detrimental to cells,
and has been associated with cancer and neurodegenerative dis‐
eases. Viruses that infect cells, such as SARS-CoV-2, can also
trap these shuttle proteins away from the nuclear pore to impair
its functionality. "This can lead to defects in the nuclear pore and
as a consequence, undesirable substances can freely penetrate
the nuclear pores and 'poison' the nucleus.
Conversely, substances important for the cell nucleus are no
longer imported. Clearly, deeper insights into nuclear pore func‐
tion will be important for understanding the causes and conse‐
quences of defective nuclear transport with respect to disease,"
explains Lim.

Story Source:
Materials provided by University of Basel. Note: Content may be
edited for style and length.
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Strongest evidence yet that MS is caused by Epstein-Barr virus
Jan. 13, 2022 — A huge study of US military personnel suggests almost all cases of multiple sclerosis
are triggered by the common Epstein-Barr virus, meaning a vaccine could largely eradicate the
condition.
Largest ever fish colony hosts 100 billion eggs under Antarctic ice
Jan. 13, 2022 — In the Weddell Sea near Antarctica, scientists have found the largest colony of fish
nests in the world, covering 240 square kilometres.
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Gene Mutation That Makes Dogs Small Existed
in Ancient Wolves
Scientists Identify New Genus and Species of
Legume, Now Mysteriously Extinct
The ‘Platypus’ of the Crab World Was an Active
Predator That Lurked the Cretaceous Seas

Electric knee implants could help treat pain of osteoarthritis
Jan. 12, 2022 — A device that delivers electric current to the knees could help combat osteoarthritis,
a painful condition caused by worn cartilage, after successful tests in rabbits.
Visit New Scientist for more global science stories >>>
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New Details Behind How the Shigella Pathogen Delivers Bacterial Proteins Into Our Cells
Nov. 23, 2021 — Scientists have advanced knowledge about how two proteins fit together to form a
pore that Shigella uses to invade intestinal cells. Targeting these proteins could hamper infection by
this bacterial ...
Nuclear Pore Complex Outer Rings: No Longer 'One Size Fits All'
June 12, 2019 — In eukaryotic cells, molecules can only move into or out of the nucleus through spe‐
cialized channels called nuclear pore complexes (NPCs). Each NPC has a ring of nucleoporin proteins
flanking either ...
Protein Dynamics: Molecular Machines at Work
Oct. 5, 2018 — Researchers have used a special fluorescence-based imaging technique to track the
shape changes that occur when pore proteins in the cell membrane export molecules into the extra‐
cellular ...
Like a Revolving Door: How Shuttling Proteins Operate Nuclear Pores
Sep. 4, 2017 — Nuclear pore complexes are tiny channels where the exchange of substances be‐
tween the cell nucleus and the cytoplasm takes place. Scientists report on startling new research that
might overturn ...
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