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Background Quantitative findings 

Electrophoresis and Western Blot
Samples were loaded onto 4-12% Bis-Tris gels using MES-SDS running 
buffer. After electrophoresis, gels were either stained with Coomassie 
blue or processed for Western blotting. Briefly, electrophoresed proteins 
were transferred to nitrocellulose membranes and probed with primary 
and secondary antibodies. The resultant blots were detected by ECL. 

Protein purification
Large-scale purification was performed at 4℃ on a fast protein liquid 
chromatography (FPLC) system using a combination of anion-exchange 
chromatography and size exclusion chromatography (SEC).

SMCxPRO immunoassay 
We conjugated biotinylated capture antibodies to streptavidin 
Dynabeads. Beads suspension was added to the sample, standard or 
blank, and incubated at 600 rpm on a shaking incubator for 2h @RT. After
washing, we added fluorescently labeled (Alexa-647 dye) detection 
antibody and incubated for 1h @RT. After extensive wash, beads were 
eluted and read by the SMCxPRO instrument. 

Results

• We developed five p-Tau assays (pT175, 
pT181, pT217, pT231/S235, and pTPP) on 
the Millipore SMCxPRO platform.

• We generated semi-synthetic calibrators 
for reproducible assay calibration.

• pT181 levels in clinically diagnosed AD 
CSF samples in our assays correlated 
strongly with decreased Ab42 and 
increased total and phosphorylated-tau
(pT181) levels measured with commercial 
ADmark assays.

• However, we found no correlation 
between plasma p-tau level and PiB PET 
signals in plasma samples from the
Harvard Aging Brain Study (HABS).

• We are now systematically examining the 
capture and detector antibodies to better 
define the clinical relevance of these 
assays in human plasma.

• The novel p-tau assays will pave the way 
for early non-invasive AD diagnosis. 

Methods

Conclusions
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• The quantification of different phosphorylated tau (p-tau) species in 
human plasma represents a key approach to validating fluidic 
biomarkers for Alzheimer’s disease and related dementias (ADRD).

• However, due to the substantial heterogeneity of tau isoforms and 
limited understanding of their pathobiological relevance in diverse 
tauopathies, most tau biomarker identifications have focused on one 
tau post-translational modification, which would not reflect the 
diversity of tau species observed in AD. 

• To better understand the tau pathological changes and assess their 
relevance to disease progression, it is important to detect tau 
molecular changes in the diseased brain tissue, cerebrospinal fluid 
(CSF) and plasma. 

• The current study aims to establish fluidic biomarkers targeting tau 
abnormalities for AD diagnosis and prognosis. 

Fig 1. Ultra-sensitive immunoassays recognizing pTPP tau can 
distinguish control and AD brain extracts.

Fig 2. Purification of semi-synthetic p-Tau 181 calibrator.

Fig 3. Test of semi-synthetic p-Tau 181 calibrator.
Fig 4. There is a strong correlation between our pT181 assay
signals and ADmark data in clinically diagnosed AD CSF samples.
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