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Abstract

Purpose: Th17 related cytokines mediate host defense mechanisms to various infections and play a crucial role in crosstalk between the
immune system and affected tissue. As such, they are important biomarkers for inclusion in researchers’ repertoire of cytokine and
proinflammatory assays. The utility of these markers can be enhanced through multiplexing which lends advantages of reduced assay
times and sample volumes. However, multiplexing presents additional challenges that include developing multiple assays that can be run
with the same protocol, reagents, and sample dilution. Furthermore, transferring reagents that work in one assay format to another without
compromising assay performance and the integrity of sample measurement is difficult. The U-PLEX platform has been shown to enable
flexible multiplexing of Th17 related immunoassays using MSD’s MULTI-ARRAY® technology.

Methods: Antibodies (both monoclonal and polyclonal) were conjugated with biotin and/or SULFO-TAG™ and screened as capture and/or
detection reagents. A number of analytical parameters were used to select antibody pairs and assays were developed by optimizing
multiple assay parameters including antibody concentration, calibrator curve, specificity, matrix tolerance and assay robustness. Assay
performance was verified and validated to be compatible with other U-PLEX assays by running Th17 related multiplexes on the U-PLEX
platform with controls and samples.

Results: Assays were readily transferred to the U-PLEX platform with calibration curves showing expected signals, sensitivity, precision,
and accuracy. Control samples for the assays show CVs of less than 10% within runs and less than 25% between runs. Sensitivities are
below 1 pg/mL for many assays. Dilution linearity and spike recovery studies demonstrated acceptable matrix tolerance and accurate
quantification for most of the assays tested across all matrices (typically between 75% - 125%). Non-specific binding between assays was
shown to be typically less than 0.5%. Results showed a good correlation between samples measured on U-PLEX multiplex and
streptavidin plates with R? values greater than 0.95 and slopes between 0.80-1.2.

Conclusions: Th17 related assays for human and mouse were developed for the U-PLEX platform and can be multiplexed with existing
U-PLEX assays. These assays can make biological measurements on matrices that are relevant to a wide range of life science
applications and used as part of customer’s pre-clinical or clinical studies.

Methods

MSD’s electrochemiluminescence (ECL) detection technology uses SULFO-TAG labels that emit light upon electrochemical stimulation
initiated at the electrode surfaces of MULTI-ARRAY and MULTI-SPOT® microplates. The U-PLEX assay platform utilizes ten unique
linkers that specifically bind to individual spots enabling simple and flexible creation of multiplex immunoassays.

LIGHT Measured signal
y is ligh

t Luminescence Electrochemiluminescence Technology

i = ¢ Minimal non-specific background and strong responses to

b : analyte yield high signal-to-background ratios.
\ TPA ~ Ry Chemi- o ) . . oy
\Y DenclEom The stimulation mechanism (electricity) is decoupled from the
y - A response (light signal), minimizing matrix interference.
2+ 3+ TPA 24 .
A o Electro- ®  Only labels bound near the electrode surface are excited,
Q / Electrochemically Initiated enabllng non_Washed assays
i e e o ® Labels are stable, non-radioactive, and directly conjugated to
SuLFO-TAG — P biological molecules.
antibody 1 7 ° . . .
| Emission at ~620 nm eliminates problems with color

analyte — )

quenching.

® Multiple rounds of label excitation and emission enhance light
levels and improve sensitivity.

¢ Carbon electrode surface has 10X greater binding capacity
than polystyrene wells.

¢ Surface coatings can be customized.

f—

Calibration Curves and Limits of Detection

The following figures demonstrate typical calibration curves for 12 Th17 related (human) assays. Up to ten markers can be combined per
plate to create the desired multiplex.
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The following table demonstrates typical data for the 12 assays tested. Data include Hill slopes and lower limits of detection (LLOD) for the
calibration curves. The calibrator is reconstituted and diluted serially (4-fold) to generate a 7-point standard curve.

Average Hill slope and LLOD
IL-17E / IL-29 /
Assay IL-17A/F | IL-17A IL-25 IL-17F IL-21 IL-22 IL-23 IL-27 IFN-\1 IL-31 IL-33 TSLP

Hill slope 1.04 1.00 0.99 1.12 1.00 0.99 0.99 1.04 1.05 1.37 1.03 1.00

LLOD (pg/mL)| 224 | 089 | 053 118 | 083 | 016 | 116 | 115 | 163 | 156 | 082 | 029

Meso Scale Discovery, Rockville, Maryland, USA
@ Spike Recovery

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).

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). The following table indicates the analytes tested for specificity.

@ Sample Correlation with Singleplex Assay (Small Spot Streptavidin Plate)

Twenty-three human samples were tested with both U-PLEX and MSD GOLD™ Small Spot Streptavidin platforms using the same
reagents. The measured concentrations for six representative analytes are plotted in the graphs below.
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