
 

Researchers reveal how neurodegenerative
diseases spread through the brain

November 9 2016

Synapses, the place where brain cells contact one another, play a pivotal
role in the transmission of toxic proteins. This allows neurodegenerative
diseases such as Alzheimer's to spread through the brain. This the main
conclusion of new research led by professor Patrik Verstreken (VIB-KU
Leuven), in collaboration with Janssen Research & Development
(Johnson & Johnson). If the spreading of these toxic proteins could be
prevented, the progression of neurodegenerative diseases might be
slowed down substantially. The research paper is published in the leading
trade journal Cell Reports.

During neurodegenerative disease, including Alzheimer's, toxic proteins
are known to spread throughout the brain. As the disease progresses,
more and more brain areas are affected.

Prof. Patrik Verstreken (VIB-KU Leuven): "You can compare it to a
drop of ink that falls into a glass of water: gradually, the toxic proteins
diffuse through the brain. We knew that the disease follows the existing
brain paths but so far it wasn't clear which processes enabled the spread
itself."

Genetic risk factors

The researchers now offer proof that synapses are critical to mediate the
transmission of toxic protein species and reveal the mechanisms behind
this process. They show that the toxic proteins cross from one brain cell
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to the next by being engulfed by 'vesicles', small bubbles in the receiving
brain cell. There the vesicles burst and release the toxic proteins.

Prof. Patrik Verstreken (VIB-KU Leuven): "We also show how familial
history has an impact on this process. There are known genetic factors in
the human population that increase the risk to develop Alzheimer's and
we show that one of the more common genetic variants, dubbed 'BIN1',
directly affects the transmission of toxic proteins at synapses. BIN1
'improves' the transmission at synapses but in doing so, it enables the
spread of toxic proteins."

Next steps

These findings open new perspectives for the treatment of 
neurodegenerative diseases. By understanding how toxic proteins are
passed on between brain cells, researchers may also be able to identify
therapeutic avenues to block this process or to shuttle the toxic proteins
to the cellular "waste bins".

Dr. Dieder Moechars (Scientific Director at Janssen Research &
Development): "Our work is based on in vitro experiments, so it will
now be critical to put our models to the test in in vivo models of
Alzheimer's disease. Knowing the mechanism of spreading, we now need
to devise clever ways to interfere with it."

  More information: Sara Calafate et al. Loss of Bin1 Promotes the
Propagation of Tau Pathology, Cell Reports (2016). DOI:
10.1016/j.celrep.2016.09.063
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