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@ Abstract

Multiplex assays have advantages in being able to reduce time and sample volumes; however, multiplexing offers additional challenges, which include developing
multiple assays that can be run with the same protocol, reagents, and sample dilution. Moreover, transferring reagents that work in one assay format to another
without compromising performance and the integrity of sample measurement is difficult. The U-PLEX® platform enables flexible multiplexing of immunoassays using
MSD’s MULTI-ARRAY®technology.

Antibodies used in V-PLEX® kits were transferred to the U-PLEX platform by biotinylating the capture antibodies. The assays represented a variety of analyte classes
(chemokine, interleukin, interferon), antibody types (monoclonal, polyclonal), and analytical properties (sensitivity, dynamic range, concentration-response slope).
During development, antibody concentration, biotin and MSD® SULFO-TAG label ratios, and calibrator concentrations were evaluated and optimized.

Assays were readily transferred to the U-PLEX platform with calibration curves showing expected signals, sensitivity, precision, and accuracy. Controls for the assays
showed CVs of <10% within runs. Sensitivities were <1 pg/mL for many assays. All assays used the same assay diluents. Non-specific binding between assays was
typically <0.1%. We measured 51 human serum and 51 EDTA plasma samples, and demonstrated good correlation with V-PLEX assays (r¢ > 0.9; slopes 0.8 — 1.2).

The utility and convenience of the U-PLEX platform was demonstrated by easily transferring over 50 human cytokine assays onto the platform without compromising
performance. When multiplexed, these assays enable multiple measurements from small amounts of human samples.

© Methods

MSD’s electrochemiluminescence (ECL) detection technology uses SULFO-TAG™ labels that emit light upon electrochemical 1. COUPLE
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© Calibration Curves
The figures at right demonstrate typical calibration curves for 10000000 ————— 10000000 :
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The table below demonstrates typical data for the first set of
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lower limits of detection (LLOD) for the calibration curves. The 5 5
calibrator is reconstituted and diluted serially (4-fold) to P o000 P o000
generate a 7-point standard curve.
Concentration (pg/mL) Concentration (pg/mL)

Average Hill slope and LLOD
Assay IFNy | IL-1B | IL-2 IL-4 IL-6 IL-8 | IL-10 |IL-12p70] IL-13 | TNFa | IL-5 |GM-CSF| IL-17A | VEGF
Hillslope 1.02 1.02 1.04 1.01 1.05 1.03 1.00 0.97 1.49 1.06 1.04 1.01 1.02 1.23
LLOD (pg/mL) | 1.27 0.11 035 | 006 | 0.21 014 | 0.12 035 | 2.04 123 | 026 | 058 | 2.37 1.88

O Specificity

The specificity for each of the markers was evaluated by testing for cross-reactivity for each capture—detector pair with all 51 analytes included in U-PLEX Biomarker
Group 1 (human). No significant cross-reactivity was observed within the 51 human analytes from the group. Non-specific binding was less than 0.5% for all assays.

© Reproducibility

Reproducibility of assays was evaluated by testing controls at three levels Assay IFNy IL-1B IL-2
across the linear range of the calibration curve. The measured Level Control 1| Control 2 |Control 3| Control 1| Control 2| Control 3| Control 1| Control 2 | Control 3
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@ Precision

Controls were made by spiking calibrator into assay diluent at three levels (high, mid, and low) within the quantitative linear range of the assay. The controls were
measured using a minimum of two replicates tested over two days on nine runs and across three U-PLEX platform lots. Average intra-run %CV is the average %CV of the
control replicates within an individual run. Inter-run %CV is the variability of controls across multiple runs.
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@ Spike Recovery

U-PLEX Biomarker Group 1 (human)
200

Normal human serum (n=5) and EDTA plasma (n=5) samples from a commercial
source and cell culture media were spiked with calibrators at three levels (high,
mid, and low).
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To assess linearity, normal human serum and EDTA plasma samples (both Normal human serum (n=10) and EDTA plasma (n=10) samples from a commercial
obtained from a commercial source) and cell culture supernatants were spiked source were tested neat. To demonstrate the detection of native analyte(s) in matrix,
with recombinant calibrator and diluted 2, 4, 8, and 16 fold before testing. The serum (n=5) and plasma (n=5) samples were spiked (spike volume <10%) with cell
average percent recovery shown below is based on samples that measured culture supernatants derived from peripheral blood mononuclear cells (PBMCs) that

within the quantitative range of the assay. were stimulated with different compounds in vitro. These samples are denoted as
% Recovery = (measured concentration/expected concentration) x 100 stimulated serum and EDTA plasma samples. Results for each sample set are
displayed below.
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@ Comparison with V-PLEX Assays =~ ..

Fifty-one human serum and 51 EDTA plasma samples were tested with both
U-PLEX and V-PLEX assays using the same reagents. The measured
concentrations for six representative analytes are plotted in the graphs at
right.
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Measured Concentration (po/mL)
Measured Concentration (pg/mlL)
Measured Concentration (pgfml)

Sample Type | Statistic | Eotaxin-3 | MIP-1 TARC IP-10 MIP-1a | MCP-1
r*Value | 0.98 0.95 0.85 0.99 0.97 0.86 | i e E 10 1000 1 X 10 1000

Serum Measured Cﬂnmntraﬁon (pa/mL) Measured Cﬂncentratiﬂn (pa/mL) Measured Cﬂncentration (pa/mL)
Slope | 081 | 083 | 092 | 09 | 119 | 1.08 g v et
?Value | 0.84 0.95 0.93 0.97 0.99 0.78 N T o e
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Slope 0.76 0.82 0.99 0.8 0.94 1.47
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The U-PLEX technology successfully allows one to design and build multiplex biomarker panels on the sensitive MSD platform rapidly and in
a few easy steps:

* Data for the optimization of 14 human biomarkers from the U-PLEX Biomarker Group 1 (human) are presented. DOWNLOAD POSTER

* Using the U-PLEX reagents, investigators can now combine novel biomarker assays using their own antibodies with assays included in
the MSD menu. The antibody sets and calibrators provided in the menu have been optimized for the U-PLEX platform.

* The data generated on the U-PLEX platform correlate well with MSD's validated V-PLEX Kkits.

Overall, there is excellent correlation between the V-PLEX assays and the
same assays performed on the U-PLEX platform.

Measured Concentration (pg/mL
Measured Concentration (pg/mL
Measured Concentration {pgfmL)

M B s U S E a | B n | S E [] V B r v MESO SCALE DISCOVERY, MESO SCALE DIAGNOSTICS, MSD, MSD GOLD, DISCOVERY WORKBENCH, MULTI-ARRAY, MULTI-SPOT, QUICKPLEX, SECTOR, SECTOR PR, SECTOR HTS, SULFO-TAG, U-PLEX, S-PLEX, V-PLEX,
STREPTAVIDIN GOLD, MESO, www.mesoscale.com, SMALL SPOT (design), 96 WELL 1, 4, 7, & 10-SPQOT (designs), 384 WELL 1 & 4-SPOT (designs), MSD (design), U-PLEX (design), S-PLEX (design), V-PLEX (design), and SPOT THE
A d lvision o [ M S0 S Ca | p |] 12 [] nos t [S ’ I_ |_ [: _ DIFFERENCE are trademarks and/or service marks of Meso Scale Diagnostics, LLC.

©2016 Meso Scale Diagnostics, LLC. All rights reserved.

167-TN-516 www.mesoscale.com®



