Emergency alert in thecell : Scientists
iIdentify new mechanismsin the cellular
stress response
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When a cell is exposed to life-threatening condgiahe protein HSF1 (marked in reen) initiateg@ergency
program to prevent permanent damage to the calliCiChristian Loew/Copyright Max Planck Instituie
Biochemistry

When an organism is exposed to life-threateninglitmms, it sounds the alarm and a cellular
emergency program, the heat shock response, imt@ut However, the name "heat shock
response” is misleading. In the beginning of thé0kd this form of stress response was first
observed. Scientists exposed fruit flies to highgeratures and discovered a complex
emergency program designated to save single cadlshaus the organism itself. Today
researchers know that this program is also trigfjbgseother dangers such as radiation or
toxic substances. The terminology, however, isistilise.

During the heat shock response, differgnéss proteinare synthesized. Their task is to
prevent permanent damage to the organism. "Yowcearpare it to an emergency alert. In
order to restore the original status as soon asilles problems and damages are identified,
counter-measures initiated and coordinated”, Loescdbes the processes in the cell. In a
comprehensive analysis, the Max Planck scienteste Investigated 15 000 proteins and their
role in the heat shock response. They could shawtiie helpers are organized in different
groups according to their tasks and disaster zédes.group of proteins, for instance, checks
whether the DNA in the nucleus is still intact.

The protein HSF1 (short for heat shock transcnptarctor) is responsible for the central
coordination of the disaster management. In the embit is activated, it calls a variety of
other proteins into action to eliminate the damagée scientists could demonstrate two



ways in which this control center in itself is régped. When the crisis is overcome, HSF1 is
degraded by the cell's waste disposal system,rdtegsome. As long as there is still damage
to get rid of, another protein (Acetyltransfera$t3B0) prevents the degradation.

The understanding of the heat shock response edgtdoe of interest for neurodegenerative
diseases such as Alzheimer's or Parkinson's, sscibtists in Martinsried hope. Typical for
these diseases are massive cell damages andihbexcessive demand on the cellular
quality control. Nerve cells die and cannot fulfiieir tasks in the brain anymore. "A targeted
activation of théheat shockesponse could reduce the disease specific aalhges," explains
Loew.
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