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A New Biomarker for Nerve Cell Damage 
 
Blood test could help monitor treatment response 
 
Tübingen, Germany, June 9, 2016 – Scientists at the German Center for 
Neurodegenerative Diseases (DZNE), the Hertie Institute for Clinical Brain 
Research and the University of Tübingen have identified proteins in the 
blood and cerebrospinal fluid that reflect nerve cell damage. The results 
of the study, published in the journal “Neuron”, suggest that the 
concentration of these “neurofilament light chain proteins” could provide 
information about the progression of neurodegenerative diseases and the 
effects of treatment. Such a biomarker would be valuable for developing 
therapies. 
 
“The results of our research indicate that disease progression can be tracked by 
monitoring the concentration of neurofilament light chain proteins. According 
to our study this is possible in both animal models and humans,” says Mathias 
Jucker, who leads a research group at the DZNE’s Tübingen site and is also a 
director of the Hertie Institute. “We have also found that the measured levels 
react sensitively when pathological hallmarks in the brain are influenced 
experimentally. It may thus be possible to evaluate the effect of a treatment by 
measuring the concentration of light neurofilaments, both in preclinical 
laboratory studies and in clinical trials. Such a biomarker would be a major 
benefit for developing treatments.” 
 
Parts of the cytoskeleton 
 
“Neurofilament light chain proteins” are parts of the cytoskeleton that gives 
nerve cells shape and stability. These thread-like molecules are therefore 
mainly located inside cells, but may be released due to damage. 
 
Professor Jucker and his colleagues – including Mehtap Bacioglu, first author of 
the current publication – took this known fact as the basis for investigating the 
concentration of neurofilament light chains proteins in the blood and 
cerebrospinal fluid (liquor). For this, they looked at mice that showed the 
typical features of neurodegenerative diseases, namely deposits of aggregated 
“alpha-synuclein”, “tau” or “beta-amyloid” protein in their brains. Such deposits 
are associated with nerve cell damage. Besides, the scientists examined 
biomaterials from patients with Alzheimer’s, Parkinson’s and other 
neurodegenerative diseases. 
 
Sensitive measurements 
 
In mice, a close association was found between the concentration of 
neurofilament proteins in the liquor and blood. Moreover, the more advanced 
the brain damage, the higher the measured levels. If the neurological lesions 
were induced or inhibited protein levels increased or dropped accordingly. In 
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patients, blood and liquor readings also correlated strongly. Furthermore, levels 
were higher than in healthy people. 
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A tool for developing treatments 
 
“The special potential of this biomarker comes from the fact that it is significant 
in both animals and humans. Therefore, the results from animal models can be 
translated into clinical studies and their findings may be directly compared. 
This is critical for the development of new treatments,” says Jucker. “What’s 
more, we don’t have to rely on withdrawals of liquor. The lumbar puncture 
required to obtain cerebrospinal fluid can be stressful for the person 
undergoing it. Our study shows that blood levels also provide information about 
neurodegeneration in the brain, because the concentrations of the 
neurofilaments in the blood and cerebrospinal fluid are closely coupled. A 
simple blood sample may therefore be sufficient when performing clinical 
studies on humans.” 
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„Neurofilament light chain in blood and CSF as marker of disease progression in 
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Schweighauser, Timo Eninger, Marius Lambert, Andrea Pilotto, Derya Shimshek, 
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The German Center for Neurodegenerative Diseases (DZNE) investigates the causes of 
diseases of the nervous system and develops strategies for prevention, treatment and care. It is an 
institution within the Helmholtz Association of German Research Centres with nine sites across 
Germany (Berlin, Bonn, Dresden, Göttingen, Magdeburg, Munich, Rostock/Greifswald, Tübingen 
and Witten). The DZNE cooperates closely with universities, their clinics and other research 
facilities. 
Web: www.dzne.de/en | Twitter: @dzne_en | Facebook: www.dzne.de/facebook  
 
The Hertie Institute for Clinical Brain Research (HIH) in Tübingen in Germany is dealing with 
one of the most fascinating areas of present research: the decoding of the human brain. Its 
research centers on the question how certain diseases affect the function of the brain. The 
scientific results gained at the HIH help to develop new and better strategies against different 
neurodegenerative disorders or epilepsy. Because the HIH and the Department of Neurology of 
the University Hospital Tübingen are the “Center of Neurology”, there is a close connection 
between bench and bedside. In addition, researchers at the HIH examine how the brain processes 
information and how perception, memory skills or learning behavior come about. More 
information at: www.hih-tuebingen.de 
 
The University of Tübingen: Innovative. Interdisciplinary. International. Our guiding principles 
in research and teaching - from the very beginning in 1477. Tübingen is one of the world's 
foremost locations for neuroscientific research. Along with clinical imaging, translational 
immunology and cancer research, microbiology and infection research, and molecular plant 
biology, it makes Tübingen a cutting-edge center of research in the Life Sciences. Further areas of 
core research are in Geoscience and Environmental Science; Astrophysics, Elementary Particle 
and Quantum Physics; Archaeology and Anthropology; Language and Cognition; and Education 
and the Media. The University of Tübingen is one of eleven universities given the title of excellent 
under the German government's Excellence Initiative. More than 28,000 students from Germany 
and around the world are currently enrolled. 
More information at: www.uni-tuebingen.de 


