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New Insights into the Mechanisms of Rapamycin

Rapamycin is a new drug which is being used for preventing organ rejection in kidney
transplant patients. Since it suppresses the immune response and has a strong cell killing
effect, it is a highly interesting substance for potential use in other disease areas such as
cancer, autoimmune diseases, and diabetes mellitus. A recent publication of the Deutsches
Krebsforschungszentrum (German Cancer Research Center, Heidelberg) provides important
new insights into its mode of action.

The name of the protein rapamycin is derived from the native word for Easter Island, ‘Rapa
Nui’. Rapamycin was first isolated from Streptomyces bacteria found in the soil of Easter
Island.

This substance has several qualities which currently draw the attention of pharmaceutical
companies. Rapamycin inhibits T lymphocytes and dedritic cells and is thus capable of
suppressing immune responses in the initial stages. In addition, it slows down cell growth
and kills cells, which opens up further application possibilities in cancer treatment. The
growth inhibitory action of rapamycin is already being utilized in the coating of stents — small
wire mesh tubes used for holding open narrowed coronary vessels. Rapamycin (under the
parallel name of sirolimus) helps prevent the tubes from reclosing as a result of new cell
growth.

To date, it has been unclear just exactly how rapamycin unfolds its immunosuppressive and
cell killing action. The only thing that was known was that the substance somehow inhibits
protein synthesis. The working group headed by Professor Ingrid Grummt of the Division
“Molecular Biology of the Cell II" has now found out why this is so: Rapamycin blocks the
production of ribosomes — the molecular machines that a cell needs for manufacturing its
proteins. Via an intermediate step, rapamycin inhibits a protein which regulates the supply of
an important building block of the ribosomes. Blockage of this protein results in a lack of
supply for ribosome production. As a result, protein synthesis is arrested, too. Since rapidly
growing tissues such as tumors have a particularly great need for ribosomes, these are
particularly hit by rapamycin.

There is yet another reason why rapamycin is considered a highly promising substance: It is

the only known active substance whose direct target is a single enzyme. As opposed to other
compounds which cause undesired side effects alongside the desired effect, rapamycin may
thus turn out to be a precision weapon against rapidly proliferating cells.

By the way, the time when researchers had to travel to Easter Island to get rapamycin is long
gone. The soil bacteria which produce the promising cell poison can easily be kept in a
laboratory.
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The task of the Deutsches Krebsforschungszentrum in Heidelberg (German Cancer Research Center, DKFZ) is to
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