
Introduction

Neurological disorders comprise highly complex, multifaceted 

diseases that affect the central nervous system (CNS) and/or the 

peripheral nervous system. They are among the main causes of 

disability and mortality worldwide and can impair the brain, the 

spinal cord, peripheral nerves, or neuromuscular function1. 

Additionally, as the global population ages, health issues related to 

aging, like dementia, have become significant public health 

concerns. Neurodegenerative diseases (NDs) like Alzheimer’s 

disease (AD) result in the most prevalent type of age-related 

dementia, characterized by neuronal death, cognitive decline, and 

loss of motor function. Neuronal loss in NDs is supposed to be 

attributed to the formation and deposition of pathogenic protein 

aggregates forming “incidental” plaques, tangles, and Lewy bodies, 

which can arise either spontaneously or due to inherited mutations. 

Advances in neuroscience have opened new avenues of research. 

Biomarker discovery is essential for developing strategies that may 

lead to earlier detection, monitoring of ND progression, and to 

novel strategies for treatments. Neurofilament-Light (NF-L) 

particularly emerged as a biomarker demonstrating strong 

predictive capabilities for the onset and progression of various 

neurological disorders, making it a valuable tool aiding in the 

identification of brain injury and neurodegeneration.

Aim

Enable a comprehensive immunoassay solution for the 

investigation of NF-L ranging from single analyte to high-throughput 

multiplex analysis together with other biomarkers for neurobiology 

to gain a deeper understanding of mechanisms underlying blood-

brain-barrier integrity, neurodegeneration, neuroinflammation and 

associated neuropathological conditions.

Biomarkers for neurobiology 

Figure 1. Major neuronal and non-neuronal cell types of the 

CNS and candidate biomarkers for neuroinflammation, brain 

injury and neurodegeneration.

This schematic depicts possible origins of biomarkers for 

neuroinflammation, traumatic brain injury, and neurodegeneration.

Filling the neuromarker gap with 

Neurofilament-Light (NF-L)

Neurofilament-Light (NF-L) is a 68 kDa intermediate filament 

protein in neurons that combines with the 125 kDa Neurofilament- 

Medium (NF-M) and the 200 kDa Neurofilament-Heavy (NF-H) to 

create neurofilaments. As major components of the neuronal 

cytoskeleton neurofilaments facilitate structural support to the axon. 

Neuronal degeneration or axonal damage can cause the release of 

neurofilaments and its subunits into the interstitial fluid and 

subsequently into the cerebrospinal fluid (CSF) and the blood. NF-L 

is recognized as a strong biomarker candidate for diverse 

neurological diseases. Highly sensitive immunoassays enable the 

accurate, quantitative analysis of NF-L not only in CSF but also in 

more easily accessible serum or plasma and offer valuable data for 

researchers investigating traumatic brain injury, multiple sclerosis, 

frontotemporal dementia, and other neurodegenerative diseases.

Figure 2. Diagrams of NF-L structure, landmarks and epitopes2 
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Expand your analysis

The ability to measure and track more than one biomarker over 

time helps to accelerate research to get a deeper and more 

thorough understanding of the mechanisms underlying 

neuroinflammation and neurodegenerative diseases. 

Multiplex immunoassays offer one such possibility, allowing 

researchers to detect biomarkers in plasma (Figure 7) and CSF 

(Figure 8) samples that help distinguish diseased from non-

diseased states and/or between different neurodegenerative 

conditions.

Figure 7: Quantification of neuronal biomarkers in plasma

Levels of 19 biomarkers from 10 human adult subjects with metastatic 

brain cancer and 10 control plasma (EDTA) samples were tested using 

ProcartaPlex   Human Neuroscience biomarker assays. Data provided 

by The Washington University Bursky Center for Human Immunology and 

Immunotherapy Programs (CHiiPs) Immunomonitoring Laboratory.

Figure 8: Quantification of neuronal biomarkers in CSF

Levels of 19 biomarkers from 10 human adult and 10 human pediatric 

subject CSF samples were tested using ProcartaPlex  Neuroscience 

biomarker assays. Data provided by The Washington University Bursky 

Center for Human Immunology and Immunotherapy Programs (CHiiPs) 

Immunomonitoring Laboratory.

The Invitrogen  ProcartaPlex  assay portfolio for neurobiology 

offers an extensive selection of biomarkers for a flexible 

combination to customize specific Invitrogen  ProcartaPlex  

multiplex panels. Analytes for neurobiology can be combined with 

immunological biomarkers, and the combinability can be 

determined using the Invitrogen  ProcartaPlex  configurator tool 

at: thermofisher.com/order/luminex/

Conclusion

Invitrogen  immunoassays enable an exceptional solution for 

measuring NF-L in conjunction with other (CNS-specific) factors 

involved in neurodegeneration and neuroinflammation to 

accelerate neurobiology research.

Adding the NF-L assay to the Invitrogen  ProcartaPlex  

neurobiology marker portfolio significantly increases the value of 

multiplexing in neuroscience.
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NF-L assay development – 3 Immunoassay platforms

Figure 3: Data consistency across Invitrogen  immunoassay platforms

The Invitrogen  assay portfolio offers a comprehensive, scalable solution to detect NF-L in CSF and blood samples on three 

different platforms suitable for microplate readers, qPCR instruments and Luminex systems, ranging from single analyte to 

high-throughput multiplex analysis. High sample correlation coefficients (R2 > 0.9) in CSF (n=17) and serum (n=17; not shown) 

ensure consistency of results across Invitrogen  immunoassay platforms.

NF-L benchmark analysis

Figure 4: Correlation between Invitrogen  ProQuantum  and Quanterix Simoa® platform

The Invitrogen  ProQuantum  NF-L Immunoassay Kit was benchmarked against the Simoa® platform using plasma samples 

(n=19). Assay results are highly consistent across the platforms as indicated by an R2 value > 0.9 (correlation plot left). Plasma 

levels of NF-L measured by ProQuantum  (scatter plot left) and Quanterix Simoa® (scatter plot right) in samples from 9 human 

subjects with traumatic brain injury (TBI) and 10 human controls. Each datapoint represents an individual subject analyzed. 

Lines in scatter plots represent the median with interquartile range.

Figure 5: Confirming NF-L as temporal biomarker for Traumatic Brain Injury

Figure 6: Verification of Olink  biomarker discovery data for ALS by ProQuantum  assay for NF-L

In a cross-sectional study4 the Olink  Explore 3072 platform has been used as biomarker discovery tool to investigate plasma 

proteomics in a well-characterized study cohort for Amyotrophic lateral sclerosis (ALS n=231, controls n=384), a progressive 

neurological disorder characterized by the degeneration of motor neurons. Using machine learning, a distinct plasma protein 

signature has been identified with NF-L as a top candidate biomarker for predicting ALS, which was further verified using 

Invitrogen  NF-L ProQuantum  Immunoassay Kits (ProQ). Comparative analysis of plasma samples from Discovery and 

Replication datasets revealed significantly elevated levels of NF-L in ALS cases (n=16; orange dots) versus healthy controls 

(n=16; blue dots) on both ProQ and Olink assay platforms as depicted in the correlation plot (Pearson correlation coefficient R = 

0.87; left) and box-and-whisker plots (showing median and 3rd quartiles; right). These findings highlight the potential of NF-L as 

a key marker in the development of assays for ALS and underscores the value of a comprehensive toolset to support biomarker 

discovery, verification, and translation from high-plex proteomics to analysis on a single target level.

Neurofilaments (NF) in a healthy neuron can be recognized by antibodies 

to the carboxy terminal of neurofilament light (NF-L) chain but not by 

specific antibodies that bind to hidden epitopes of the α-helical region. 

Neurodegeneration-induced membrane breakdown activates proteolysis 

resulting in NF disassembly and NF-L carboxy-terminal epitope 

destruction, while hidden epitopes are exposed.

Further proteolytic degradation destroys NF-L carboxy terminal epitopes and 

fully unmasks the hidden epitopes that can now be readily detected with 

specific antibodies both in situ and in appropriate blood samples.
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Kinetics of TBI biomarkers. Schematic representation shows the rise 

and decline of brain-specific biomolecules that are released upon 

cellular damage serving as predictive markers for diagnosing TBI and 

assessing the severity of injury3. 

A distinct pattern of elevated temporal NF-L levels in plasma 

samples from Control (n=9), Acute TBI (n=3), Sub-acute TBI 

(n=3), and Chronic TBI (n=3) subjects using the NF-L 

ProQuantum  Immunoassay Kit is shown,  consistent with 

expected TBI biomarker kinetics. Each datapoint represents an 

individual subject analyzed. Lines in scatter plots represent the 

median with interquartile range.
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