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@ Abstract

Background: Amyloid Beta 1-42 peptide (AB42) in human cerebrospinal fluid (CSF) has been a useful biomarker for the study of
Alzheimer’s disease (AD).'-3 However, the majority of assays present challenges due to inter-lot variability and matrix intolerance.* Here we
describe the development and analytical validation of a novel AB42 assay for analysis of human CSF using “Fit-for-Purpose” and Clinical and
Laboratory Standards Institute (CLSI) principles. Elements of assay development are presented with results of multi-lot validation
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O Peptide Calibrator Development
Lyophilized Ap42 synthetic peptides purchased from three vendors were screened using analytical and functional characterization. One vendor
was selected, and multiple lots of the material from this vendor were evaluated for consistency and performance. Left: Representative data from
three vendor lots of AP42 synthetic peptide calibrator were characterized by gel electrophoresis. Differences in the degree of aggregation were
observed across lots. Right: Aggregation state correlates with poorer performance in the functional assay.

@ Assay Sensitivity
The Human AB42 Kit is sensitive and measures AB42 over a wide dynamic range. Assay sensitivity (LLOD), lower limit of quantification (LLOQ)
and upper limit of quantification (ULOQ) were determined for each of three independent kit lots. The LLOD is a calculated concentration based on
a signal 2.5 standard deviations above the blank (zero calibrator). The range of LLODs measured across three kit lots (N=66 plates) is presented;
the average was 0.35 pg/mL. The ULOQ and LLOQ samples were created by spiking a known value of AB42 calibrator into diluent. The ULOQ

@ Matrix Tolerance

Left: Matrix tolerance using the optimized assay diluent, Diluent 35, was evaluated using immunodepleted (ID), pooled human CSF (n=2).
Recovery of Ap42 calibrator spiked into ID CSF and diluent was parallel, although there is a bias. Middle: CSF samples from well-curated
normal and AD individuals were diluted 4-, 8-, 16-, and 32-fold with Diluent 35. Measured concentrations were corrected for dilution factor.
Recovery at each dilution was calculated relative to the optimal sample dilution (8-fold). Right: Well-curated CSF samples were spiked with

demonstrating robust performance and consistency. LotA LotB LotC and LLOQ are the highest and lowest concentration, respectively, at which the %CV of the calculated concentration is <20% and the percent calibrator at multiple levels, diluted 8-fold, and tested for recovery. % Recovery=measured/expected+100. Results are representative of data
Methods: Antibodies against both the C-terminal and N-Terminal regions of Ap42 were selected based on sensitivity, specificity, physical recovery of the standard is within 80-120% of the known value. The quantitative range is 3.0-2700 pg/mL. Testing for each kit involved a from three independent MSD kit lots. Error bars: one standard deviation.
properties, and CSF sample discrimination. A set of bioanalytical tests were performed on the critical reagents (antibodies, peptides, and ~ minimu(rjn of 12 runs conducted by three analysts across at least three days of testing (N=42 runs across 3 kit lots). In-well concentrations are 30 140 140
controls) to ensure purity, integrity, performance, and lot-to-lot consistency. The assay was developed using MESO SCALE DISCOVERY - LR LR | reported. O Diluent
MULTI-ARRAY® technology and has been optimized to minimize CSF matrix effects and interferences. Analytical validation was performed 188 - — = A 1D 364940 s~ 1204 1201
three independent kit lots to veri ist tivit d precision. Human CSF sampl d to establish th 98 T 9 £ o ID 364946 4
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dynamic range of the assay and sample performance characteristics. 62 8 g % o Aggregation Performance (pg/mL) (pg/mL) %CV . Y1 (pgimL) %CV g Y1 (pgimL) %CV 0 ry § - -
Results: The A42 assay demonstrated excellent sensitivity, performance, and inter-lot reproducibility and was able to measure differences 38 - 2 o LotA Limited 819, ULOQ 2700 2559 14.4 95% 2748 8.1 102% 2,799 15.4 104% P g 801- g 80~
in AB42 levels between normal and AD samples. The results showed an average LLOD (66 runs, 3 lots) of 0.35 pg/mL with a quantitative o 0 : mlule 0 LLOQ 3.0 3.23 17.0 108% 3.53 79 118% 2.95 16.2 98% g 207 3 é
range of 3 to 2000 pg/mL. The precision, accuracy, and total error were determined from human CSF control samples with typical inter- and I3 4 Lot B Significant 22% Average LLOD (pg/mL) 0.08-0.7 0.12-0.83 0.07-0.96 ° g, %07 s
intra-plate precision of <12% CV. Dilution linearity and spike recovery testing demonstrated minimal matrix effects at 1:8 dilution of CSF as '.. - F - Oligomer LotC None 100% = 404 404
well as accurate quantitation of Ap42 peptide over the range of the assay. The assay exhibited tolerance of CSF contamination with 6 I % concentration relative to the reference calibrator e | - bl f | § 15
hemolyzed blood and showed no significant cross-reactivity to closely related AB peptides, suggesting the assay was highly specific for 3 “- ~ - Monomer ’ Rea T|me Sta | |ty O COntrO S = 20~ —— AD Samples 1-5 20- —— AD Samples 1-5
Ap42. AB42 levels were measured in matrix-based controls (n=3). Measurements were made across three kit lots using multiple analysts and plates Lo o —6— Normal Samples 1-5 0 —©— Normal Samples 1-5
Conclusion: A new assay was developed and analytically validated to measure AB42 in human CSF. The AB42 assay had good analytical e P ide Calib Rob during runs over a five month period. Left: Results for the three controls, tested on kit lots 1-3, are presented. Dotted lines represent two 10 15 2.0 25 3.0 0 10 20 30 40 0 1000 2000 3000 4000 5000
performance characteristics, inter-lot consistency, and the ability to distinguish between normal and AD CSF samples based on Ap42 levels. eptl e Lall rator O UStﬂESS standard deviations above and below the assigned concentration. Right: The precision results for the controls are presented. Reported Expected Conc Log[pg/ml] Sample Dilution Factor Spiked Calibrator Conc. (pg/mL)
This assay will support ongoing efforts to standardize AD biomarker testing. The handling strategy for reconstitution of AB42 peptide was optimized to minimize aggregate formation and maximize stability and consistency. concentrations are adjusted for sample dilution.
- . it calibrator vials were provided as single-use aliquots that should be stored at <-70°C. A reference stock of calibrator was created for use in
| | Kit calibrator vial ided as single-use aliquots that should be stored at <-70°C. A ref tock of calibrat ted for use | @ Tolerance to Blood Interference
9 ASS&y Deve Opment and Va |dat|0n bridging kit lots. Left: Kit calibrator vials were stored at 4°C, room temperature, or 37°C for the indicated time periods. Kit calibrator vials were 4000 The Human ApB42 Kit is tolerant of up to 1.6 mg/mL hemoglobin in (N ittt bt ettt ettt A Sttt et
Development of the MSD® Human AB42 Kit* was tailored to address shortcomings of existing kits on the market and was conducted under stable at 4'C and room temperature for greater than one week. Middle: Kit calibrator vials were robust through at least three freeze-thaw cycles. NS I SRR S T = Control 1 CSF, which is equivalent to 1% blood contamination in the sample. _ 1% —6—Pool 1
design and development controls. The assay was built on MSD’s electrochemiluminescence detection technology platform. SULFO-TAG™ Right: Twenty-two vials pulled throughout the course of a 400-vial production run were diluted to Std03 (198 pg/mL) and measured for inter-vial 2000_:5___-'_-____ " ll-..'-..:-"-'-.'-'.: e T %a " | : gon:ro: § Right/Top: Assay tolerance to blood contamination was assessed & 100f i —&— Pool 2
labels emit light upon electrochemical stimulation initiated at the electrode surfaces of MULTI-ARRAY and MULTI-SPOT® microplates. The consistency. ~ - ontro carival | Gamiral | @il by measuring Ap42 levels in CSF (n=3 pools) spiked with a 2 —&-Pool 3
assay uses an Ap42-specific capture antibody (clone 12F4™), synthetic AB42 calibrator, and a total AR (clone 6E10™) detection antibody. 140 140 140 E %888:: 1 y) 3 titration of clarified hemolyzed blood. The resulting contaminated 2 8O =mmmmmmemmmtt gpike TR
The assay diluent, Diluent 35, was optimized to minimize matrix effects in human CSF. MSD recommends a minimum 8-fold sample dilution; - g | R R S samples contained 0.02-16 mg/mL hemoglobin, which is
given the assay’s good sensitivity and linearity, a higher dilution factor may be used if desired. Calibrator handling and assay protocol are g e s B Y 1307 § O s aL s A ‘AAAAM“ O n 69 72 72 equivalent to 0.01-10% blood in the sample. Spiked samples were 5 60
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and Validation for Successful Biomarker Measurement” by J. W. Lee, et al. 3 40- g c R . 0.01 0.1 1 10 100
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A L 4 abeled Detection Antibody 0 ' ' ' ' ' sol_. | | ol 9 SpeCIfICIty and mterference Left: AB42 levels were mgasu.red in well-curated individual normal and Az\D patient samples (n=10 each) The. Ap42 level dIStIngU.IShe.S
) — Analyte (AB42) 0 5 10 15 20 25 30 1 ; : 0 L 3 3 4k b Y B 6 100112131415161718102001 29 . _ . . N S _ normal and AD samples. Right: A subset of the AD and normal samples (n=5 each) was measured on a second kit lot. A good correlation in
" *\ | # of Days at Storage Condition # of Freeze/Thaw Cycles Vial Number The Human AB42 assay is designed to recognize the AB42 peptide specifically, and to minimize interferences in AB42 measurement. Left: measured concentration and agreement was observed between the two kit lots. Reported concentrations are adjusted for an 8-fold dilution.
" Ap42-Specific Capture Antibody Different AB peptides and amyloid precursor proteins were spiked into Diluent 35 and tested with the Human Ap42 assay. Concentrations shown Error bars: one standard deviation.

 Workina Electod 6 Measurement Of Va| |d ation Samp|es in th_e table have been corrected for sampl_e d_iIution. The assay dete_cts very I_ow levels of AB1-41, 1-43, arlwd 1-37. Grey sha(_iing indicatgs valyes 900 900 -
orking Electrode outside the LOQ of the Ap42 assay. ND indicates not detected. Right: Various AB peptides and amyloid precursor proteins were spiked into . y = 1.023% + 6.293
e Assay Protocol and Standard Curve Ten Validation samples (VS) built in human pooled CSF (6.4-6696 pg/mL AB42) were used to survey the lower limit of quantitation (LLOQ). VS1- human CSF at levels that exceed the expected endogenous levels for these analytes.® The endogenous AB42 levels were measured in the 8007 %991 2= 0 9701
3(*) were built using immunodepleted matrix spiked with calibrator, and were purposely built below the predicted LLOQ. The remaining VS parent and spiked samples. Measured APB42 levels were largely within 20% of the parent sample, regardless of the spiked analyte or 700 7001 Concord. Cor=0.9810 7
Left: The Human AB42 assay protocol is described; this is a washed assay. Middle: Standard curves from three independently build kit lots contained endogenOUS AB42 and some were Splked with calibrator to achieve the desired range. VS 1-10 were measured across runs, analyStS, concentration. Comparab|e results were obtained when AB42 calibrator was Co_spiked with excess AB peptides and amy|oid precursor proteins in E‘ 6004 N 6004 Pearson Corr.=0.9859 )
are presented, illustrating the range of the assay and the reproducibility of standard curve signals across manufactured kit lots. Each curve and kit lots. Left: Summary of measured concentrations across kit lots for VS that fall within the quantitative range of the assay (VS 4-10). Diluent 35 (data not shown). g . ™ P
represents the average signals from a multi-run, multi-analyst, multi-day data set. Right: Representative data from one kit. Variation (%CV) among the three development lots ranged from 0.1-11% across VSs (data not shown). Right: Representative ANOVA analysis: 5 2007 . 8 s
Kit lot 1 VS testing. Diluted-adjusted VS concentrations (pg/mL) are reported. 1404 I § 400- o &g 4004 p
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*MSD offers the Human Ap42 Kit for purchase in 1-, 5-, and 25-plate kit sizes
(catalog numbers K151LBE-1, K151LBE-2, K151LBE-4, respectively).
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**The 6E10 and 12F4 antibodies used in MSD Alzheimer’s disease kits are
supplied by Covance Research Products, Inc.
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