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“Hairy” Vehicles in 3D

Max Planck Scientists Map Important Component of a Transport
System Within the Cell

They move cells, process external signals or ensure the correct arrangement of the
internal organs. But the small hair-like structures at the surface of cells can only
fulfill these tasks, if their transport system supplies them with all essential building
blocks. Scientists at the Max Planck Institute of Biochemistry (MPIB) in Martinsried
near Munich, Germany, now managed for the first time to decipher the three-
dimensional structure of one part of this complex transport system. That way, they
were able to gain important insights into its functional mechanisms. These results
can possibly help to prevent pathogenic disruptions. (EMBO Journal, May 19, 2011)

They are situated at the surface of eukaryotic cells and only five to ten micrometers (0.0005 to
0.001 centimeters) long: the cilia. As inconspicuous as these hair-like structures are at first
sight, as important are the tasks they fulfill in the body. By distributing specific messenger
substances during the development of the embryo, the cilia ensure the correct arrangement of
the internal organs. Mistakes in ciliary function can thus result in situs inversus, a condition
where the left/right arrangement of the inner organs in the body is reversed. Moreover, motile
cilia give the sperm cells mobility and move the egg cells from the ovaries to the uterus along
the fallopian tube. Functional disruptions can lead to infertility for men or to a dangerous
pregnancy outside the uterus for women. The sensory cilium serves as the antennae of the cell
by transmitting signals from the environment and, in doing so, permit different sensory
perceptions. These sensory cilia are for example found on photoreceptor cells of the eye and
on olfactory neurons. Damage to these types of cilia can thus lead to blindness or the loss of
smell.

Although cilia fulfill various tasks, they all have a similar structure: Certain molecules that are
essential for the buildup and the preservation of the functioning cilia are transported along a
bundle of fibers in the interior of the cilium. Disruption of this transport system, which
scientists call intraflagellar transport (IFT), can lead to errors during the assembly of the cilia
and thus cause diseases with mental and physical disorders.

Even though the importance of IFT and the cilium to human health has been known for a long
time, a structural and mechanistic understanding of IFT has been completely missing.
Scientists from the research group of Esben Lorentzen studying “Structural Biology of Cilia” at
the MPIB, now succeeded in resolving the structure of a key part of the IFT complex at the
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molecular level: With the aid of X-ray crystallography, they were able to map this part of the
IFT complex in 3D and thus could analyze its structure and functional mechanisms.

“The part of the IFT complex mapped in our study plays an essential role for the regulation of
the IFT process. Hence, our findings provide a first step to decipher and understand the
structure and the underlying mechanisms of the whole IFT complex”, so says Sagar Bhogaraju,
the PhD student at the MPIB who carried out the experiments. In turn, a better understanding
of the transport system in the cilium could help to uncover the causes for disruptions and to
prevent errors, say the scientists. In this way diseases which occur as a consequence of
damaged cilia could potentially be inhibited one day. [UD]
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