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@ Abstract

Background: Measurements of Alzheimer’s disease (AD) biomarkers in clinical samples present challenges when using existing assays due
to inter-lot variability, matrix interferences, and inconsistent quantitation. Here we describe the development and analytical validation of an
assay to measure total tau in human cerebrospinal fluid (CSF) using “Fit-for-Purpose” and Clinical and Laboratory Standards Institute (CLSI)
principles. Elements of assay development and performance are presented as well as results of multi-lot validation.

Methods: Monoclonal antibodies were evaluated and selected based on sensitivity, specificity, affinity, and performance characteristics in
human CSF. Critical reagents were subjected to biochemical and functional characterization to verify purity, integrity, and lot-to-lot

O Evaluation of Antibody Critical Reagents

Consistency across manufactured kit lots requires consistency across the raw material lots used to build the kit. A critical aspect of MSD assay
development and validation is characterization of critical reagents including antibodies, calibrator, and diluent components. Incoming raw
materials were evaluated using a variety of analytical approaches including Experion, dynamic light scattering (DLS), and capillary isoelectric
focusing (clEF). Multiple lots of vendor raw material were studied to build a database of information about the material, allowing for identification
of changes in the raw material which may impact performance. In some cases, the material may be processed in order to remove contaminants
and/or improve consistency. Data for the detection antibody are summarized below. Top: Size-exclusion chromatogram reveals significant

@ Assay Sensitivity

The Human Total Tau kit is sensitive and measures total tau over a wide dynamic range. The lower limit of detection (LLOD) is a calculated
concentration based on a signal of 2.5 standard deviations above the blank (zero calibrator). The ULOQ and LLOQ are the highest and lowest
concentration, respectively, at which the %CV of the calculated concentration is <20% and the percent recovery of the standard is within 80—
120% of the known value. Assay sensitivity (LLOD) and dynamic range (upper limit of quantification [ULOQ] to lower limit of quantification
[LLOQ]) were determined for each of three independent kit lots. Samples for determining ULOQ and LLOQ were created by spiking a known
value of total tau calibrator into diluent. Testing for each kit involved a minimum of 12 runs conducted by three analysts across at least three days

© Matrix Tolerance

Left: Matrix tolerance using the optimized assay diluent, Diluent 35, was evaluated using immunodepleted (ID), pooled human CSF.
Recovery of Tau calibrator spiked into ID CSF (n=2) and diluent was parallel. Middle: CSF from well-curated normal and AD individuals were
diluted 2-, 4-, 8-, and 16-fold with Diluent 35. Measured concentrations were corrected for dilution factor. Recovery at each dilution was
calculated relative to the optimal sample dilution (4-fold). Right: Well-curated CSF samples were spiked with calibrator at multiple levels,
diluted 4-fold, and tested for recovery. % Recovery=measured/expected*100. Results are representative of data from three independent
MSD kit lots. Error bars: one standard deviation.

consistency. The assay was developed using MESO SCALE DISCOVERY MULTI-ARRAY® technology and have been optimized to minimize aggregation in the raw material (left) which can be removed (right). Bottom: Summary of analytical characterization of the detection antibody raw of testing (N=36 runs across 3 kit lots). The range of LLODs measured across three kit lots (N=54 plates) is presented. The average LLOD is 10 140 140
CSF matrix effects and interferences. Analytical validation was assessed across three independent kit lots to verify performance—including material before and after processing at MSD. Data from three processing runs are presented. Good consistency across lots is achieved through pg/mL. The quantitative range of the assay is 30-8000 pg/mL. In-well concentrations are reported. 404 0O Diluent 130+
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. 40 - the desired range. VS 1-10 were measured across runs, analysts, and kit lots. Left: Representative ANOVA analysis from VS testing on Kit Lot 1. @ Tolerance to Blood Interference
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robustness outlined in “Fit-for-Purpose Method Development and Validation for Successful Biomarker Measurement” by J. W. Lee, et al.5 DLS Ab % Mass 63% 83% 93% 98% P ——— 88 | 18|23 103 132| B5| 04 | 42|99 D00| @ [rrrororsnsnmnmessssssssessess s with 0.1% contamination are tinged slightly pink; samples with 1% 0 . - !
Radius of Ab peak | 104 1 c3 50 Precision (4CV) 5 contamination are red and easily identified as contaminated. 0.01 0.1 BE 10 100
D MUTLSPOTe . JEF plof mainpeak | 6.1 6.1 6.1 6.1 Inter-Analys 0 | 0 | 0 [0 | 0|0 0| 0|0/ o0 g oofVSs  vs4  VSI0 WSS USE VST VS8 (1\25’32 : Hemoglobin Conc. (mg/mL)
Total Tau % Woll 4 Spot Pl A plrange | 5862 | 5862 | 5962 | 5962 nterDay 41 | 0 | 0 |0 |0 17| 4|4 9| 3| & |0 s @76 (68 (1867 (3896) (7i1) B @ Measurement of Patient Samples
T : A/—N SULEO-TAG Laggfgfggtecﬂon Antibod gk I Il el Tl Il N el A I B ree e Ee  nzd Ges 2 RS As Left: Total tau levels were measured in well-curated individual normal and AD patient samples (n=10 each). Total tau level distinguishes
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conjugated with SULFO-TAG to establish a set of antibodies with a range of labels per protein (L/P). These antibodies, conjugated from separate

)/ — Total Tau Capture Antibody
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