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O Abstract

The Alzheimer precursor protein (APP) is differentially processed into multiple fragments, some of which play a role in
Alzheimer’s disease (AD). Proteolysis by ct-secretase to soluble APPcr (sAPPOY) precludes the production of A3 peptides.

[3- and ‘y-secretase release sAPP[3 and numerous peptides, including A31-40 and AP31-42. AP1-42 is a major component of
amyloid plaques, the protein deposits in the brain that are characteristic of AD. Modulation of APP cleavage may be an
effective treatment for AD. We have developed rapid and sensitive multiplex assays to analyze APP products. Af31-40 and
AB1-42 peptides can be quantitated in a single assay well in about 4 hours. Here we show the sensitivity of this assay in
multiple sample matrices. Other AD-related assays are also shown, including: a triplex that combines the AP peptide assays
with sAPP[3; an assay for phosphorylated APP; and, an assay for BACEI ([3-secretase) activity. These assays, along with other
AD-related assays and multiplexes that are in development, will provide improved speed and sensitivity from less sample than
the currently available assays.
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© 1150 MULTI-ARRAY™ Technology and MULTI-SPOT® Plales

Instrument Features

*  Highly sensitive imaging detection systems

*  Single and multiplex plate formats

* SECTOR Imager 6000 designed for high-throughput screening (HTS)
*  Rapid read times

* SECTOR Imager 6000 ideal for assay development

*  Electrochemiluminescence (ECL) detection

SECTOR" Imager 6000

Plate Features 4
*  Disposable plates
e Carbon electrodes with high binding capacity ' <

Screen printing affords easy patterning

A variety of surface treatments, array preparations and coatings are available \ H H

Suitable electrochemistry for ECL
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o A[3 Peptide Duplex Assay Format
AB1-40 - \

SULFO-TAG™ [abeled
Streptavidin

Biotinylated
detection antibody

AB r I".J

MSD MULTI-SPOT ABI-42
4 Spot 96-Well Plates

Capture antibody

= Working electrode

l. MULTI-SPOT 4 Spot 96-Well Plates precoated with capture antibodies are blocked with 150LLL of MSD Blocker-A for
Ihr and washed with Tris Wash Buffer.

IR 25Ul of diluted peptide standards and/or samples are added to the wells and incubated for Ihr with shaking,
followed by washing with Tris Wash Buffer.

. 250l biotinylated antibodies are added to the wells and incubated for | hr with shaking.

4. 25uL MSD SULFO-TAG labeled streptavidin are added to the wells and incubated for | hr with shaking, followed by
washing with Tris Wash Buffer.

5. 150l MSD Read Buffer T (with surfactant) are added to the wells and the plate is analyzed on the SECTOR 6000
instrument.
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@ Standard Curves in Lysis Buffer

AB1-40 AB1-42
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g, 1000 Téo 1000
100 100
w1 w1
Concentration (pg/ml) Concentration (pg/ml)

V% S/B

Detection Limit: 4.7 pg/ml Detection Limit: 24.5 pg/ml
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o Standard Curves in Complete Culture Medium (10% FBS)

AB1-40

100000 /

10000

1000 /

Signal

Detection Limit: 4.8 pg/ml
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@ Standard Curves in Mouse Serum
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Pe/tmle Average  S.D. V% S/B
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':/t?éle Average  S.D. V% S/B
1000

1000 3428 | 3636 6 164.6

300 3865 608 6 21.2 300
100 19 61 . 100
30 13 ) 2. 30
1 4 . 10

1) 3 10

1 4 3

2 1 1

Detection Limit: 94.7 pg/ml

Detection Limit: 5.2 pg/ml
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o Standard Curves In Human Cerebrospinal Fluid (CSF)
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Detection Limit: 42.0 pg/ml Detection Limit: 31.5 pg/ml
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@ Standard Curves in Human Serum

AB1-40 ABI-42
100000 100000
— 10000 — 10000
S0 S0

1000 1000 /

100 “———————— 100 L——— —

0.001 ! 1000 0.001 | 1000

Concentration (pg/ml) Concentration (pg/ml)

/ml
[: tide Average S.D. V% /B

1000 13403 | 12793 1 118.4
300 15137 | 1637 244
100 3195 455 4 5.2
30 1228 102 8 20

695 269 39 [N
142 105 14 1.2
685 10 10 [N
620 51 9

Detection Limit: 13.0 pg/ml Detection Limit: 59.0 pg/ml
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© A[3 neptides and SAPP3 Triplex Assay Format
Az A;\,i SULFO-TAG labeled
\tﬁ SULFO-TAG Iabelesdtr:::::etection

- antibody and biotinylated peptide
C detection antibody

\/

I == (apture antibody

)
[

AR peptide/sAPP( protein

MSD MULTI-SPOT
4 Spot 96-Well Plates

= Working electrode

® /(3 Peptide / SAPP[3 Triplex — Standards Diluted in Culture Medium

AB1-40 SAPPP AB1-42
10000

§
0 9
B ;
; ; 5
A 12 B
Detection Limit: 8.2 pg/ml Detection Limit: 1.2 ng/ml Detection Limit: 53.5 pg/ml
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@ Phosphorylated APP (Thr668) Assay Format

pAPP(Thr668) \ 4
\:— SULFO-TAG labeled
P

detection antibody

phospho-APP

MSD MULTI-SPOT | | e Inti-pAPP capture antibody
4 Spot 96-Well Plates

® APPIn Hela Cells

30009 s Positive Sample
mmmmm Negative Control
Tbéso 2000 Traditional Western
tg Nocodazole == =+
0 =
0.0 50 10.0 200
g/wel lysates Cell lysates were prepared from
Hela cells treated with |pLg/mL
g/ well Positive Negative §/B
Lysate Ave  StdDev. %OV Ave  StdDev.  %CV nocodazole for 20hr or control
0 36 | 12 [ 3 | 19 | 2 6 | 13
5 75 | 42 | 6 | 133 | 1 | 5 | 56 untreated cells. 20pLg lysate was
10 2 | 4 | 4 | 168 | 24 | 14 | 61 loaded ver |
20 oI | 297 | 16 | 209 | 10 | 5 | 92 0aded per lane.
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© | [3-secretase assay: Finding Inibitors of BACET

Epitope-specific
detection antibody \
BACEI Protease %
Cleaved peptide
substrate
Biotinylated BACEI
peptide substrate

T Ta—— Working electrode BT Taa——

l. MULTI-SPOT 4 Spot 96-Well Plates precoated with avidin are incubated with Biotinylated BACEI peptide substrate
for 30 min and then washed.

2. BACEI enzyme and/or other samples are added to the wells and incubated for | hr, followed by washing.

. MSD SULFO-TAG detection antibody is added to the wells and incubated for 30 min, followed by washing.

4. [50pL MSD Read Buffer T (with surfactant) are added to the wells and the plate is analyzed on the SECTOR 6000
Instrument.

000

Meso Scale Discovery

A division of Meso Scale Diagnostics, LLC.



Multiplex Detection of

Alzheimer’s Disease-related Proteins and Peptides

© J\[3-secretase assay: Finding Inhibitors of BACED  teoninued)

Titration of BACEI Enzyme Inhibition of BACEI Enzyme with Inhibitor 1l (GL-189)
10000 3000

= 2000
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Concentration (ng/ml) log[[3-secretase inhibitor Il (LLM)]

uM

Average
).
]

(]

0.0039
0.0078
0.0156
0.0313

0.0625

0.125
0.25
0.5

Detection Limit: 7.6 ng/ml

Calculated 1C50=0.034 WM, in good agreement
with published value of 0.04 LM (Ermolieff et al.).

000

Meso Scale Discovery

A division of Meso Scale Diagnostics, LLC.



Multiplex Detection of

Alzheimer's Disease-related Proteins and Peptides

® (onclusions

* We have developed highly specific multiplexed assays for simultaneously measuring the AB1-40 and AP 1-42
peptides, and a specific assay for sAPP[3, which can be measured in a multiplex with the A3 peptides.

* A cell-based assay has been developed for the detection of phosphorylated APP in cell lysates.
* A very rapid and simple /n vitro assay for BACE| activity has been demonstrated, and is being further
developed as a cell-based assay.

* Multiple proteolytic products of APP can be assayed simultaneously in a single well by using specific
antibodies immobilized on MSD MULTI-SPOT plates. The MULTI-ARRAY technology-based assay can be
readily adapted to any protein for which antibodies are available.

* The assays are specific and afford higher throughput replacements to gold-standard methods like ELISAs.
Assaying multiple species in the same well reduces the labor involved and the amount of sample required.

* The assays can be easily automated, and are suitable for HTS.
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