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Introduction
Neurofilaments are very important protein components of axons, and 
they maintain the function of nervous system. Cerebrospinal fluid 
and serum neurofilament levels elevate due to damages in nervous 
system making neurofilaments promising biomarkers for neural 
diseases and injuries, such as Alzheimer’s disease, traumatic brain 
injury and Multiple sclerosis. Blood matrix allows for repeated and 
less invasive monitoring of patients.1-3

Based on their size, neurofilaments are divided in groups: 
Neurofilament light (NfL), neurofilament medium (NfM), neurofilament 
heavy (NfH), α-internexin, and peripherin. Of these, NfL is considered 
to be the most promising biomarker since it is the most abundant 
form of neurofilaments.1-3 

We have developed three novel mouse monoclonal antibodies 
(mAbs) against human NfL. In this study, binding properties of these 
antibodies were evaluated in fluorescence-based immunoassays (FIA).

Materials & Methods
Three anti-human NfL mAbs, designated as 12601 (#100984), 
12603 (#100985) and 12604 (#100986), were assessed for their 
specificities and sensitivities. The antibodies were compared against 
commercially available reference antibodies in each experiment.

The cross-reactivities were studied in direct coating FIA with 
recombinant human NfL (#LA666), native bovine NfL, NfM, NfH, 
recombinant human Neuron-specific enolase (NSE, #610150) and 
native human S100 calcium binding protein B (S100B). Europium-
labeled anti-mouse IgG was used for detection.

Selected antibody pairs were tested in sandwich FIA with NfL spiked 
normal serum and buffer to determine sensitivities, linear measuring 
ranges and the matrix effect. Biotin-conjugated antibodies and 
europium-labeled streptavidin were used for detection.

Results
In direct coating FIA, all three antibodies showed specificity for both 
recombinant human NfL and native bovine NfL (Fig. 1A). None of the 
antibodies cross-reacted with NfM, NfH, NSE or S100B  
(Fig. 1B and 1C). 

In sandwich FIA, the widest linear measuring range of 10 to  
40 960 pg/mL of recombinant human NfL spiked in normal serum 
was achieved with antibody pair 12603 and 12604. In contrast, the 
commercial reference antibody pair achieved a linear measuring 
range of 2 560 to 40 960 pg/mL (Fig. 2A). With NfL spiked buffer 
even 6 pg/mL could be distinguished from the background with each 
tested pair. However, Pearson’s R for pairs 12603 + 12601 and 12603 
+ 12604 was 1.00 and 0.99, respectively, but only 0.18 for pair from 
Manufacturer A (Fig. 2B). In practice, matrix effect caused by serum 
was negligible for Medix Biochemica NfL mAbs.

Conclusions
High sensitivity immunoassays for NfL in blood samples allows 
for repeated and minimally invasive diagnosing and monitoring 
of patients suffering from neurological diseases. This study 
demonstrates that the novel NfL mAbs recognize both recombinant 
and native NfL in spiked serum samples. Comparison of Medix 
Biochemica mAbs to a commercially available pair indicated that 
higher sensitivity and wider detection range is achieved by using 
mAbs developed by Medix Biochemica.

Acknowledgements
We wish to thank our Laboratory Technicians for their excellent 
technical assistance in this study.

References
1Gaetani et al. J Neurol Neurosurg Psychiatry, 2019. DOI: 10.1136/jnnp-2018-320106
2Hoyer-Kimura et al. J Neuroinflammation, 2021. DOI: 10.1186/s12974-021-02281-1.
3Khalil et al. Nat Rev Neurol, 2018. DOI: 10.1038/s41582-018-0058-z.

250,000

200,000

150,000

100,000

50,000

0

Si
gn

al
 (C

PS
)

12601 12603 12604 Clone 1
Manufacturer A

Clone 2
Manufacturer A

Antibody

Native Bovine NfL
Recombinant  
Human NfL

200,000

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

Si
gn

al
 (C

PS
)

12601 12603 12604 Clone 2
Manufacturer A

Antibody

NfL

NfM

NfH

300,000

250,000

200,000

150,000

100,000

50,000

0

-50,000

Si
gn

al
 (C

PS
)

12601 12603 12604 Clone 2
Manufacturer A

Clone 1
Manufacturer A

Antibody

NfL

NSE

S100B

A)

B)

C)

Fig. 1. Cross-reactions of the NfL antibodies to a) native bovine NfL, b) NfM and NfH 
and c) NSE and S100B in direct coating FIA. 
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Fig. 2. Sensitivity and linear measuring ranges of the antibody pairs were tested 
in sandwich FIA with recombinant human NfL spiked in a) pooled normal serum 
and b) assay buffer. 
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