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A biomarker may be defined as a distinct characteristic that is measured as an indicator of a
normal biological process, a pathogenic process, or a response to an exposure or therapeutic
intervention. They have become ubiquitous across neurodegenerative disease research and
increasingly influence clinical diagnosis-making and care. For most of the neurodegenerative
diseases, there is a biologic diagnosis gold standard (autopsy) distinct from the clinical
diagnosis (symptom-based cognitive and functional criteria). Diagnostic biomarkers for
neurodegenerative diseases are aimed at detecting the former, irrespective of the clinical state
of the patient. Clinically, biomarker data on potential underlying pathologies have to be
carefully evaluated, together with the medical history and clinical signs of the patient, to sort
out what pathologies are most likely to contribute to the patient’s symptoms. This is a
challenging process that hopefully will translate into better care, and, in the future, new

treatments that can be prescribed in a personalized manner.

In Alzheimer’s disease (AD), combining longitudinal cohorts with robust biomarkers
validated against neuropathology has led to major advances in our understanding of the
pathological sequence that underpins AD (Veitch et al., 2019). Accumulation of amyloid B
(AP) in the brain is a very early event, starting a decade or two before symptoms become
apparent. Ap can measured using two broadly interchangeable biomarkers: cerebrospinal fluid
(CSF) Ap42/AB40 ratio and amyloid positron emission tomography (PET) (Blennow et al.,
2015). Recently, the CSF AB42/AB40 ratio has been translated into a promising blood test that
may find utility for screening in primary care and clinical trials (Zetterberg, 2019). In parallel
with biomarker evidence of Ap accumulation, CSF concentrations of total and phosphorylated
tau increase (Fagan et al., 2014), likely indicating an AB-related change in tau metabolism
resulting in increased secretion of tau proteins from affected neurons. This tau dysfunction
eventually manifests itself as tangle pathology and neurodegeneration, which can be
visualized using tau PET imaging and magnetic resonance imaging, respectively (Okamura et
al., 2018; Weston et al., 2015), and correlate more closely with cognitive decline. Ap and tau
biomarkers have recently been incorporated into diagnostic criteria in which biomarker data
may support a diagnosis of AD in its preclinical, mild cognitive impairment or dementia stage,
according to symptom-based cognitive and functional criteria (Dubois et al., 2016).

Whilst there are well-validated biomarkers for A and AD-type tau pathologies, we currently
lack robust biomarkers for a number of other neurodegenerative pathologies, including non-
AD-type tau, TDP-43 and a-synuclein inclusions. However, intense research is ongoing to



develop such biomarkers. Another very intense research topic is to translate some of the
biomarker candidates that require advanced neuroimaging or CSF sampling into more
accessible blood tests.

This special issue of Molecular and Cellular Neuroscience is aimed at covering all of these
topics. The first two articles give an updated account of imaging and fluid biomarkers for Ap
and tau pathologies (Cohen et al., 2018; Scholl et al., 2018). The following paper covers
biomarkers for synaptic dysfunction and degeneration (Heurling et al., 2019). The forth paper
deals with biomarker candidates for TDP-43 pathology; they are currently elusive but
progress is being made (Steinacker et al., 2018). The last three contributions summarize
recent developments in biomarkers for Parkinson’s disease, Huntington’s disease and prion
diseases (Maass et al., 2018; Thompson and Mead, 2018; Zeun et al., 2019).

The biomarker field is rapidly evolving and we hope this special issue will serve as a
springboard for further discussions and research on how to identify and validate additional
biomarkers for neurodegenerative pathologies. If such projects are successful, we may see
future in which a precision medicine approach may allow multiple biomarkers to show which
pathologies are present in a certain patient seeking medical advice in clinical practice or being
evaluated for potential enrolment in a clinical trial, and how novel drug candidates may
influence such pathologies. This should translate into better care and treatment for our

patients.
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