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A33d, A340, and A342 Peptide Immunoassays
That Gan be Multiplexed

Shibani Datta, Patrick Keller, Sharon H. Tynan, Robert M. Umek and Jacob N. Wohlstadter

The AB peptides are fragments of the amyloid precursor protein (APP) formed by sequential cleavage of APP by
B-secretase and ‘y-secretase. One of the AP peptides, AB42, is the major component of amyloid plaques, the
extra-cellular protein deposits characteristically seen in the brains of patients with Alzheimer’s Disease (AD). A great
deal of AD research involves very sensitive measurements of different AP peptides in a wide range of samples,
including cell culture medium, rodent brain homogenates, and human cerebrospinal fluid (CSF). In the development of
novel immunoassays for AB38, APB40, and APB42 peptides, we first produced new peptide-specific monoclonal
antibodies. The multiplexing capability of MSD technology was employed to screen hybridomas against all three
peptide sequences, so that only highly specific, strongly reactive hybridomas were selected for further development.
By screening for antigen reactivity and specificity simultaneously, the time and effort involved in developing clones
was minimized. The new antibodies were used to develop highly sensitive immunoassays against the A peptides.
On MSD plates, the most sensitive human-specific assays that have been developed are singleplex assays, with 6E10
capture antibody and peptide-specific detection antibodies. The performance of these assays is not significantly
affected by complex matrices, and peptide levels in human CSF can be measured with high sensitivity. Using 4G8 as
a detection antibody and our new peptide-specific antibodies as capture antibodies, a triplex peptide assay has been
developed that can be used to simultaneously detect A338, AB40, and AB42 in a variety of sample types, including
human (SF. Al of the peptide assays can be multiplexed with a variety of other assays, including total and
phosphorylated tau, and soluble APPs.

o Meso Scale Discovery Applications



0600

Amyloid Precursor Protein (AP) Processing
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MSD MULTARRAY™ Technology and MULTSPOT® Ples

Instrument Features

* Highly sensitive i I u
n

* High-speed motion control systems -
m .

SECTOR™ Imager 6000

* SECTOR Imager designed for high-throughput screening (HTS)

L TIR. —am
I
* Custom optics

* SECTOR Imager ideal for assay development

* Electrochemiluminescence (ECL) detection

* Screen printing affords easy patterning v

* Suitable electrochemistry for ECL

Plate Features (
* Disposable plates
* Carbon electrodes with high binding capacity -
\ H

* A variety of surface treatments, array preparations and coatings are available
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Antibody Screening Protocol

AB1-40 - Specific Hybridoma
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ﬁ Supernatant
o

* MSD MULTI-SPOT 4 Spot 96 well plates were coated with 5 ng of each peptide or BSA on the four spatially distinct spots in the
bottom of each well and dried for | hour.

ABI-38 AB1-40

STAG-GaM

AB1-42 BSA

* The plate was blocked with MSD Blocker A for | hr. and washed.

o For screening mouse bleeds, | LL serum and 24 L fresh DMEM were added to each well; for screening hybridomas, 25 L.
culture supernatant was added to each well. Plates were incubated for | hour with shaking, then washed.

* SULFO-TAG™ labeled goat-anti-mouse secondary antibody was added and incubated for 30 minutes, then the plate was washed.

* MSD Read Buffer T (with surfactant) was added and the plate was read.
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Antibody Screening Sample Results

| 2
Lo ] 80 27 2 8l 207 610 48 198 2 28 152 46
AHI-40 5 9| 60 296 659 19 200 T 3 741 43
AHI-42 | 5 70 278 622 45 211 3 1 51 47
BSA 5 5 45 105 266 10 90 2 2 265 15

Clone #

AH1-40
AH1-42

Clone #

] ) clones were simultaneously screened for affinity
to the APBI-40 peptide, cross-reactivity with

AB1-38 and ABI-42 peptides, and non-specific
signal on a BSA-coated spot.

AHI-42 44

[ AHI-38 4
AHI-40 T} 1 43

5

3

£
S| R (<(E

Clone #

AHI-40
AH1-42

* The clones that are specific for ABI-40 are
indicated in blue on the table, and are circled on
the image of the plate.
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Western Blot Demonstrating Specificity of Monoclonal Peptide Antibodies Selected by Multiplex Screening Method
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Human (GE10) Ultra-Sensitive Singleplex A8 Assay
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Synthetic AB38 peptides were diluted in 1% Blocker A in Tris Wash Buffer. Samples were added to MSD MULTI-SPOT 4 Spot 96-well

plates coated with 6E10 antibody on one of the four spatially distinct electrodes per well. AB38 was detected with MSD SULFO-TAG
labeled anti-A[338.
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Human (6E10) Uttra-Sensitive Singleplex AB40 Assay

AB40
MSD MULTI-SPOT . T

96-Well 4-Spot Plate 100,000 Pepid (pe/ml) FR% age Stdev % "

A[m E 0 160 | Il | 68
Antltlli]ﬁém SULFO-TAG - | i) 18 85 |
B AE'L"O"Z“ " - 0w 3 W | 8 | 18| 2
. Q e > F 10 55 | 4 | 13 | 3
- 3 Less | 97 | 58 | 10

610 Capture antibod :
A oo 00| 757 | 15 | 24 | &
BSA BA — E 306 (32098 | 465 | 14 | 200
E 1000 [141338] 5527 | 39 | 885
100 L :

| 100 . .
Concentration [pg/mL] AB40 Lower Limit of Detection [IIII

Synthetic AB40 peptides were diluted in 1% Blocker A in Tris Wash Buffer. Samples were added to MSD MULTI-SPOT 4 Spot 96-well
plates coated with 6E10 antibody on one of the four spatially distinct electrodes per well. AB40 was detected with MSD SULFO-TAG
labeled anti-A340.

Human (6E10) Uttra-Sensitive Singleplex AB42 Assay

AB42
MSD MULTI-SPOT F ) AB

96-Well 4-Spot Plate 100000 | Peptide (pe/m) NSNS /6

A[i42 E 0 99 [ 21 | 9l
"gﬁ'nﬁlgjyl SULFO-ThG - | M6 | 19 |56 | |

— 10,000
— AB42 peptide [S E J 0 L b1 I
’ Q & F 10 39 | w50 | 2
- 3 130 6 | 49 | 4
— 6E10 Capture antibod .
‘ P ! 00 00 |55 | 48 | 82 | 19
BSA . — - 306 | 32667 105 | 38 | 109
L 1000 |161,962] 10397 64 | sal
100 : .

I 100 ” .
Concentration [pg/m] AB42 Lower Limit of Detection WY

Synthetic AB42 peptides were diluted in % Blocker A in Tris Wash Buffer. Samples were added to MSD MULTI-SPOT 4 Spot 96-well
plates coated with 6E10 antibody on one of the four spatially distinct electrodes per well. AB42 was detected with MSD SULFO-TAG
labeled anti-A[342.
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Detection of A{338 in Human CSF with MSD Human Ultra-Sensitive Singleplex Assay

A338 Calibration Curve

100,000
MSD MULTI-SPOT / anti-A338 SULFO-TAG E Peptide (pg/ml) S/B
96-Well 4-Spot Plate antibody r
1 __ Human AB38 in 10,000 0 62 5 ’ I
cerebrospmal fluid E | 31 20 63 |
= r 3 84 14 16 |
6E10 anti-AB antibody 5 L 0 m 1 3 I
E 30 w99 3
r 100 1204 | &2 3 2
100 £ 300 8964 | 311 3 146
) E 1,000 41,0 | 131 5 116
Spike Recovery o ; m
Concentration [pg/ml]
100 697 663 95%
200 91 176 96% . . . .
- T 0 W o AB38 peptide was diluted in 10% MSD Blocker A in 1X MSD wash
uman
50 347 341 98% . oy
% m . s buffer to construct a standard curve, and peptides were spiked into
0 1

human cerebrospinal fluid to calculate spike-recoveries. All samples
were added to an MSD MULTI-SPOT 4 Spot 96-well plate coated with 6E10 anti-human A[3 antibody on one of the four spatially
distinct electrodes per well, which had been pre-incubated with an equal volume of 10% MSD Blocker A in IX MSD wash buffer.
AB38 was detected with anti-A338 antibody labeled with MSD SULFO-TAG reagent.

Detection of A40in Human CSF with MSD Human Ultra-Sensitive Singleplex Assay

AB40 Calibration Curve

AB40

MSD MULTI-SPOT anti- AB40 SULFO-TAG L Peptide (pg/mL) - §/B
96-Well 4-Spot Plate //V antibody 100,000 E Average StdDev ~ %(V
Human A 40 in r 0 7 18 i I
cerebrospmal fluid 10000 b | 121 10 8 1
s F 3 B3| | 1| 3
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(pg/mL) (pg/mL) (pg/mL) L0Q ~50 pg/mL
40 2187 1141 88%
200 2567 260 107% . . . .
— 15 2502 1508 O AB40 peptide was diluted in 10% MSD Blocker A in IX MSD wash
50 2837 2433 7% . oy
18 240 209 16t buffer to construct a standard curve, and peptides were spiked into
0 2387

human cerebrospinal fluid to calculate spike-recoveries. Al samples
were added to an MSD MULTI-SPOT 4 Spot 96-well plate coated with 6EI0 anti-human AP antibody on one of the four spatially
distinct electrodes per well, which had been pre-incubated with an equal volume of 10% MSD Blocker A in IX MSD wash buffer.
ABA40 was detected with anti-APB40 antibody labeled with MSD SULFO-TAG reagent.




Detection of A342 in Human CSF with MSD Human Ultra-Sensitive Singleplex Assay

MSD MULTI-SPOT
96-Well 4-Spot Plate
2
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AB42 Calibration Curve
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AB42 peptide was diluted in 10% MSD Blocker A in 1X MSD wash
buffer to construct a standard curve, and peptides were spiked into

human cerebrospinal fluid to calculate spike-recoveries. All samples
were added to an MSD MULTI-SPOT 4 Spot 96-well plate coated with 6EI0 anti-human Ab antibody on one of the four spatially
distinct electrodes per well, which had been pre-incubated with an equal volume of 10% MSD Blocker A in 1X MSD wash buffer.
AB42 was detected with anti-A342 antibody labeled with MSD SULFO-TAG reagent.

Calculation of Endogenous CSF Levels of each Peptide in Individual Patient Samples Using the
Ultra-Sensitive Singleplex Peptide Assays

Calculated Concentrations (pg/mL)

Sample #  Sex - Age - AB38 AB40
11045 Female - 56 341 I3 2,696
11048 Female - 30 611 420 4,062
11043 Male - 49 370 354 2,355
11042 Female - 4 718 451 4231
11041 Male - 16 382 425 3,223
11040 Female - 10 458 I 3,456
11039 Female - 12 696 895 5,662
11032 Female - 18 312 245 2,444
11036 Female - 54 371 408 1973
11035 Female - 35 258 245 2,167
11034 Female - 28 115 130 1,079
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Use of the Amyloid Peptide Triplex Assay for Determination of Peptide Levels
ina Human CSF Sample - 4G Detection

AB38

Peide (pg/l) B Human AR peptides were diluted in 0%
o 0 0 1 | 0 [ ] BSA to construct a standard curve, and
_ - ; :Z ; :3 : (SF samples were tested for endogenous
& Lo T peptide content.  The standards and
00 [ L] 9 [ 8 | 30 samples  were  pre-incubated  with
" f:go 674‘,332774 5?35; 3 |?$6I4 biotinylated 4G8 antibody while the MSD
o i | | MULTLSPOT 4 Spot 96-well plate was
forcnatin fyint blocked. ~ After | hour incubation, the
ABA40 standards and samples were transferred
3 — Bl " to the MSD plate, where anti-human AP
100,000 | e T T B peptide-specific antibodies have been
] oo | ; |769| 254 |65 : coated onto three of the four spatially
& 10 4 | % | 5 |0 distinct electrodes. The final detection
. = |23’?f:3 ,!,534 T reagent for this assay is streptavidin

10 TR THImT ing|  labeled with MSD SULFO-TAG reagent.
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Conclusions

* We have used MSD’s multiplexing capabilities to develop monoclonal antibodies to A340, AB42, and A[338
antibodies that have high affinity and specificity.

* Using our new antibodies, we have developed immunoassays to AP peptides which are extremely sensitive
and resistant to the effects of complex matrices.

* The most sensitive peptide assays that we have developed are singleplexes which use 6E10 as a capture
antibody, and are, therefore human-specific.

* The three amyloid peptides can be measured in a multiplex assay using 4G8 detection antibody; this
multiplex is sensitive enough to quantify the endogenous peptide levels in human CSF.




