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TAKE HOME MESSAGE: P-tau is elevated in rapid neurodegeneration, but much less than in AD. Non-phosphorylated tau shows the opposite pattern. 

Peripheral tau is unchanged in AD, CJD and stroke.

Using a unique MS-based approach, we show that:
• (1) Tau hyperphosphorylation at specific epitopes is

not unique to AD, although CSF and plasma levels are
significantly higher than in other conditions.

• (2) Extreme elevations of non-phosphorylated tau in
plasma are characteristic of intense
neurodegeneration (CJD) and acute neuronal injury
(stroke) likely reflecting secondary tau pathology due
to extensive cortical neurodegeneration/damage.

• (3) Peripheral tau markers are not increased in AD,
CJD or stroke, whereas CNS-specific tau species
show substantially greater increases in CJD and
stroke than those observed in AD.
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• In addition to Alzheimer’s disease (AD), multiple 
neurodegenerative and acute conditions, such as 
Creutzfeldt–Jakob disease (CJD) and stroke, have 
shown elevated levels of phosphorylated and non-
phosphorylated tau species in cerebrospinal fluid 
(CSF) and blood [1,2,3]

• However, the extent and pattern of these biomarker 
changes, and their direct comparison with AD, a 
predominantly slowly progressive neurodegenerative 
disorder, remain insufficiently characterized. 

• This is largely due to reliance on different analytical 
assays across studies, limiting direct evaluation of 
disease-specific tau alterations.
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We applied a targeted mass 
spectrometry (MS) method 
[4,5] to simultaneously 
quantify multiple 
phosphorylated tau species 
(p-tau181, p-tau199, p-
tau202, p-tau205, p-tau217, 
and p-tau231) and non-
phosphorylated tau peptides 
(tau195–209, tau212–221) 
in CSF and blood, and 
CNS- and PNS-specific 
peptides in blood.

Demographics

CSF phospho and non-phospho-tau 
species across conditions

CSF tau concentrations in controls, and patients with CJD and AD. 
Differences in CSF tau levels by groups were determined by non-parametric 
Mann-Whitnye U test. P-values displayed are not FDR adjusted (*: p < 0.05; **: 
p < 0.01; ***: p < 0.001). The levels of p-tau231, p-tau217 and p-tau205 were 
higher in both CJD and AD vs controls, while p-tau202, p-tau199 and p-tau181 
were only higher in AD. The level of all p-tau species was significantly higher in 
AD than CJD. 

Associations of non-phosphorylated tau 
peptides with Neurofilament Light (NfL)

Association between 
plasma non-
phosphorylated tau 
species and plasma NfL 
in all participants 
(Spearman’s correlations, 
unadjusted p-values; ***: 
p<0.001). NfL correlated 
with non-isoform specific 
non-phosphorylated tau 
and the CNS-specific 
peptide, but not with PNS-
tau. 

TAU PROTEIN

We analyzed two independent 
cohorts including the following 
groups: cognitively unimpaired 
controls,  patients with CJD and  
AD, in CSF and in blood, and 
additionally stroke in blood. 

Phosphorylated tau: p-tau181, 
p-tau199, p-tau202, p-tau205, 

p-tau217, and p-tau231

Non-phosphorylated tau 
(tau195-209, tau212-221)

Non-phosphorylated tau 
(CNS- and PNS-specific 

peptides)

Plasma phospho and non-phospho-tau 
species across conditions

Plasma tau species levels patients with stroke, CJD and AD relative to 
controls. Values are standardized using controls as a reference. The dot 
corresponds to the mean z-score for each disease group, with error bars 
indicating the 95% confidence intervals around the mean. In AD, p-tau231, p-
tau217 and p-tau205 present the highest changes, while in stroke and CJD all p-
taus change in a similar manner. The CNS-specific peptide increased the most in 
stroke and CJD. In AD, the CNS and non-isoform-specific non-phosphorylated tau 
species presented similar fold-changes. Peripheral tau was not changed in any of 
the conditions. 

Plasma ratios of phospho/non-phospho-
specific-tau peptides in each disease

Plasma tau ratios between the phosphorylated peptides and their non-
phosphorylated form. Values are standardized using controls as reference. The 
dot corresponds to the mean z-score for each disease group, with error bars 
indicating the 95% confidence intervals around the mean. In AD, the ratios remain 
similar to the p-tau peptides alone, while in stroke and CJD they invert their trend.  

CSF participants

Plasma participants

Plasma ratios of phospho/ CNS- and PNS-
specific peptides in each disease

Plasma tau ratios between the phosphorylated peptides and CNS- 
and PNS-specific forms. Values are standardized using controls as a 
reference. The dot corresponds to the mean z-score for each disease 
group, with error bars indicating the 95% confidence intervals around 
the mean. In AD, the ratios with the CNS-tau indicated p-tau231, p-
tau217 and p-tau205 as the ones with highest fold-changes. For CJD, 
the ratios presented very low standard deviations. The ratios with PNS-
tau did not change the distribution, but increased dispersion. 

ABSTRACT ID P#984501


	Slide Number 1

