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Figure 1. Amyloid precursor protein processing and putative neurodegeneration pathway in Alzheimer’s disease.’

Validated assays for high quality and reproducible results
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Numerous studies over the past decade affirm the utility of measuring AB peptides and tau protein biomarkers in cerebrospinal fluid
(CSF) for the prognosis of Alzheimer's disease (AD).”* In order to reliably measure these markers in biological samples, there is a
need for sensitive, precise immunoassays that provide consistent measurements across manufacturing runs and users.* MSD has
developed fully validated research-use only AB peptide and tau assays under rigorous design control and according to “Fit for
Purpose” principles’ to provide the analytical performance needed for the reliable measurement of these biomarkers in human CSF.
Company Address The table above indicates the superior sensitivity of the assays included in the AB Peptide Panel 1 (6E10) Kit. Typical standard curves

MESO SCALE DISCOVERY® from the panel are illustrated below. Visit www.mesoscale.com/assays for a complete list of available Alzheimer's disease products.
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MSD Neurodegeneration Assays

Reliable Performance: Control Testing

An integral part of assay validation is evaluation of performance across multiple kit lots, which involves characterization of assay precision across multiple
runs and analysts within and across each lot. Precision data for controls is shown below. The data is representative of 38 runs and 5 analysts across 3 kit
lots. While the typical specification for precision is a concentration CV of less than 25%, for the assays in this panel, the CVs obtained were well below
10%, which is reflective of the high quality of the assays.

ol T |C | 5| B
CSF Control 1 9415 44 6.0 55
AB40 CSF Control 2 31 42 6.9 6.1
CSF Control 3 1933 49 8.3 42
CSF Control 1 5276 3.1 6.1 53
AB38 CSF Control 2 1471 3.6 7.2 0.6
CSF Control 3 705 4.0 78 30
CSF Control 1 1925 3.0 51 9.2
AB42 CSF Control 2 513 24 54 9.0
CSF Control 3 263 2.7 7.0 8.0

Results shown are from the MSD Ap Peptide Panel 1 (6E10) Kit

The Use of Biomarkers in Clinical Trials

Biomarkers associated with neurodegenerative diseases are emerging as critical tools for powering clinical trials in mildly symptomatic or asymptomatic
individuals. The use of biomarkers or ratios of biomarkers as inclusion/exclusion criteria is projected to identify the individuals most likely to benefit from a
candidate therapeutic and to reduce trial costs. Successful implementation of biomarkers in international clinical trials will require stable assay cut-points
that discriminate among individuals and correlate with independent diagnoses or outcomes. The validated assays from MSD have been used to establish
cut-points that discriminate healthy controls from mild cognitive impairment (MCI) and Alzheimer's disease (AD) patients.” Cut-point values may depend
on several analytical factors. Therefore, we recommend that each laboratory establish their own cut-point values.
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Reproducibility Across Multiple Sites

In our commitment to providing state-of-the-art tools for biomarker measurements and superior customer support, MSD has implemented a training
program which is available to the AD research community, including academic institutions, biopharmaceutical institutions, and contract research
organizations (CROs). The program aim is to assist researchers in achieving accurate and precise measurements across multiple sites. As part of the
program, a highly skilled Field Application Scientist provides training on best practices for conducting MSD’s neurodegeneration assays. The analyst then
successfully conducts multiple assay runs, generating calibration curves, measuring controls, and conducting sample dilution linearity, all within set
specifications.

Representative results from multi-center training using control samples from the MSD Neurodegeneration Control Pack 1 (6E10) (catalog # C41LB-1) are
shown below. Analysts at 19 international sites were trained on MSD’s Human AB42 and Human Total Tau products. Data represents at least 165 replicates
for each control. The horizontal dotted lines indicate +25% recovery of each control relative to the nominal value established at MSD for each control. The
excellent inter-analyst CVs for all controls are provided in the table below.
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Overcoming Matrix Challenges Spike Recovery

Interference from CSF matrix presents a challenge when measuring
neurodegeneration biomarkers. The dilution linearity profile shown
below exemplifies the excellent matrix tolerance of MSD
neurodegeneration assays in CSF. Ten human CSF samples were
evaluated using the AB Peptide Panel 1 (6E10) Kit. The average
recovery relative to the measured concentration at 2-fold dilution is
plotted as a function of sample dilution factor.
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Recovery of Ap peptides spiked at high and low levels into human
CSF was evaluated as part of assay validation. All assays in the AR
Peptide Panel 1 (6E10) Kit gave excellent spike recovery that was
within 80% to 100% of the expected values at both levels.
Representative results from 10 human CSF samples are shown
below.
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MSD Validated Assays for Biomarkers of Alzheimer’s Disease

MSD’s validated neurodegeneration assays are offered in V-PLEX® and V-PLEX Plus configurations. V-PLEX kits include individual calibrators, detection
antibodies, diluents, reagents, product inserts, and certificates of analysis. V-PLEX Plus kits contain controls, wash buffer, and plate seals in addition to

V-PLEX kit components. All V-PLEX and V-PLEX Plus kits ship in 1 to 3 days.

V-PLEX Kits
Catalog Numbers

V-PLEX Plus Kits
Catalog Numbers

Kit Name Analyte
1/-5/-25 plates 1/-5/-25 plates [temn Description Catalog Number
. . Neurodegeneration
41181
Multiplex Kits Control Pack 1 (6E10) | Multi-analyte controls in ¢
i i diluent that mimics CSF
éfn:f?“(‘é‘éw) AB38, ABA0, AB42 |  K15200E-1/-2/-5 | K152006-1/-2/-5 Eﬁﬁ{?(ﬂegiﬂﬁr?‘('igg) '“ mi CAORQ-1
an:ﬁ’”(‘i%a) A3, ABA0, AB42 | KIS199E-1/-2/-5 | K151996-1/-2/5 ?6%11'03)8 PRI COONZ-2
Single Assay Kits ?6‘?1';)0 il C000A-2
AR40 Peptide AR1-42 Peptid
(sBEw) pu AB40 KI50SKE-1/-2/-5 | K150SKG-1/-2/5 (6‘;10) eptide Synthetic peptide calibrators in CO1LB-2
iluent that mimics h

ARB38 Peptide AB1-38 Peptide (é|SuFen LIS fluman
i AB38 KISOSIE-1/-2/-5 | K150IG-1/-2/-5 s C002Y-2
(HS“ETS;‘ Mk AB42 KISILBE-1/-2/5 | K151LBG-1/-2/-5 ?4‘23)4 IR £0022-2
21%48(; R AB40 KIS0SJE-1/2/5 | K150806-1/-2/5 ?4‘23)4 = eI C003A-2
i AB38 KISOSHE-1/-2/5 | K150SHG-1/-2/5 e SULFO-TAG™ conjugated D20R0-2

i fic for h

AR42 Peptide A 4G8 Antibody 22522%;?85'{&@ umen
bt AB42 KIS0SLE-1/-2/-5 | K150SLG-1/-2/5 Fr pep D20RQ-3
suman Total Tau KISILAE-1/-2/5 | KI51LAG-1/-2/5 (H1“g};{'e)AB OEID ANtIBO0Y | o, £ 1G conjugated D21LB-2

antibody specific for human
Human Ag 6E10 Antibody peptideg g D21LB-3

(5 Plate)

Other MSD Neurodegeneration Assays

In addition to the validated assays listed above, MSD offers a suite of standard biomarker assays for the measurement of neurodegeneration
biomarkers. Some of these assays are listed below. Visit www.mesoscale.com/assays for a complete list of available products.

Soluble APPa (human)
Soluble APPB (human, rodent)

Phospho-Tau (Thr231) (human, mouse)
Phospho-Tau (Ser262) (mouse)

Soluble APPB Swedish (human, rodent)
Soluble APPo/B duplex (human)

O00D

Phospho-Tau (Thr181) (human)
Phospho-Tau (Thr231)/Total Tau duplex (human, mouse)

oo0ooOo

( )
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Phospho-Tau (Ser396) (human)

( )

( )
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The 6E10, 4G8, 12F4 antibodies used in MSD AB assays and the detection antibody used in MSD Tau assay are supplied by BioLegend (previously from Covance Research Products).
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