
Take home points

• Several neurodegeneration biomarkers are
measurable in tear fluid samples collected and
handled in a memory clinic setting.

• QQ plots can aid in the inclusion and exclusion of
targets in samples due to poor detectability.

• P-tau species were detectable in 100% of samples in
both cohorts, whereas β-amyloid showed low
detectability.

• Therefore, while currently the diagnostic potential
is limited, CNS-derived proteins and
neurodegeneration markers are measurable in BTF,
warranting further research in its connection to the
CNS.
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Detectability of neurodegeneration biomarkers in tear fluid using NULISA

Background

• Blood-based biomarkers offer the potential to improve access to Alzheimer’s disease diagnostic testing; 
however, they remain limited by logistical and pre-analytical challenges.

• Basal tear fluid (BTF) may represent a viable alternative biofluid, offering lower costs and a simplified 
workflow. Our previous work demonstrated that phosphorylated tau (p-tau) isoforms are measurable in BTF, 
and other studies reported the presence of additional neurodegeneration markers (e.g., Aβ, NfL, α-
synuclein). 

• However, these findings were generated using different immunoassay platforms and across multiple centers, 
limiting comparability.

Objective

Leveraging the multiplex NULISA platform, we aimed to: 
• Measure neurodegeneration biomarkers in BTF using the NULISAseq CNS 

panel, with the aim of assessing their detectability in a target screening 
population recruited in a tertiary care setting.

Methods

Results I: Markers of amyloid and tau pathology show good detectability in tear fluid

Results II: Manufacturer detectability cutoff is 
varies for some proteins across cohorts  
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• Samples were measured using the NulisaSeq 120-plex CNS panel [V1: Replication; V2: 
Discovery cohort) on the NULISA platform. Counts were normalized to internal controls and 
then log transformed into NULISA Protein quantifications (NPQ). 

• Detectability was established as per manufacturer guidelines (mean blank +3SD) and QQ plots 
were used to assess distributional properties and lower-tail deviations for each target.

• Samples were collected at two different memory clinics University of Copenhagen (Discovery 
cohort) and University of Gothenburg (Replication cohort) using a standardized protocol.

• Both total and brain-derived p-tau species have 100% 
detectability across cohorts.

• Some markers (ex. pSNCA-129, NEFH & Aβ40) show variability
across cohorts, however using the QQ plots to assess sample
may improve stability.

• Relying on the manufacturer’s detectability can lead to excluding markers 
that do not show substantial left-tail censoring (ex. NEFL, SNCB, NEFH, 
NPTXR, NPTX2, Aβ42, GFAP).

• Detectability of proteins was comparable in both independent cohorts.

• Samples with minimal tear fluid collected (assessed by running length) did 
not exhibit sharp drops in detectability (data not shown). 
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