High Throughput Assays for Biomarkers in 384-well Format

Robert M. Umek, Paula D. Eason, Sharon H. Tynan, Alan Kishbaugh, Pankaj Oberoi, and Jacob N. Wohlstadter

Monitoring biomarkers is common throughout the drug discovery process and increasingly
popular in the earliest phases. Biomarker assays can be powerful readouts for cell based
assays in support of focused library screening and the pursuit of structure-activity
relationships. In order to maximally support these early drug discovery efforts, biomarker
assays should be compatible with existing screening practices, ideally formatted in 384-well
plates. We describe here a number of immunoassays for biomarkers formatted in 384-well
plates. The assays are inclusive of a wide range of classes of biomarkers including
intracellular ~ phosphoproteins, the amyloid peptides of Alzheimer’s Disease, and serum
biomarkers. The assays are quantitative, sensitive, and retain the performance characteristics
of the same assays in 96-well format. The assays are typically performed with [0 Ul of
sample making them well-suited to 384-well cell culture applications or the characterization of
limiting amounts of fluids including cell supernatants, serum, plasma, and CSF.
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Assay Protocol
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General Protocol

|. - MSD MULTI-ARRAY 384-Well plates precoated with capture antibodies, plates are blocked and
washed.

1. Samples are incubated in the assay plate with shaking, [0 UL per well, and then washed.

3. Antibodies labeled with MSD SULFO-TAG reagent are incubated in the assay plate with shaking,
10 WL per well, and then washed.

4. MSD Read Buffer T, 40 LLL per well, followed by plate analysis on an MSD SECTOR Imager
Instrument.
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Detection of Phosphorylated ERK1/2 (pThr202/pTyr204)
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antibody.  Phosphorylated ERKI/2 was detected with
anti-phospho-ERKI/2  antibody labeled with MSD
SULFO-TAG reagent.
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Detection of Phosphorylated Akt (pSerd/3)
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an anti-total-Akt antibody. Phosphorylated Akt was detected
with anti-phospho-Akt antibody labeled with MSD SULFO-TAG
reagent.
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Detection of Phosphorylated STAT3 (pTyr705)
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STAT3 antibody. Phosphorylated STAT3 was detected with anti-
phospho-STAT3 antibody labeled with MSD SULFO-TAG reagent.




Detection of Phosphorylated c-Met (pTyr1349)
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anti-c-Met SULFO-TAG antibody
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Growing confluent Hela cells (negative) were treated with Sodium
vanadate (I mM) for 4 hr and then HGF (200 ng/mL) for 5 min
(positive). Whole cell lysates were added to MSD MULTI-ARRAY
384-well plates coated with anti-phospho-c-Met antibody. Phos-
phorylated c-Met was detected with anti-c-Met antibody labeled
with MSD SULFO-TAG reagent.
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Detection of Cleaved, Active Caspase-d
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Ultra-Sensitive Assays for Amyloid Peptides A342, ABAD, and ABJ8
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The AP peptides are fragments of the amyioid precursor protein (APP) formed by sequentiai cieavage of APP by [-secretase and
y-secretase.  One of the AP peptides, AB42, is the major component of amyioid piaques, the extra-ceiiuiar protein deposits character-
isticatly seen in the brains of patients with Aizheimer’s Disease (AD). MSD has deveioped novei antibodies to AB38, AB40, and AP42.
Uitra-sensitive immuno-assays were deveioped for the amyioid peptides in combination with the 6E:0 antibody that binds amino acids 3-8
near the N-terminus of the peptides. Here, synthetic peptides were diiuted into a BSA soiution and titrated in MSD MULT:-ARRAY 384-we::
piates coated with 6E:0 antibody. The AP peptides were individuaily detected with MSD’s peptide-specific antibodies iabeied with



Detection of Human Cytokine TNFox
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INFou regulates a wide range of cellular and systemic effects. It is one of the most commonly studied biomarkers in drug
discovery. Quantitative measurements of TNFOL are required for cell supernatants, serum and plasma. Here, recombinant, human
TNFou had been diluted into tissue culture medium and titrated into MSD 384-well MULTI-ARRAY plates coated with an anti-TNFor
capture antibody. In this homogenous assay, 10 LLL of sample and 20 L of anti-TNFou detection antibody in MSD Read Buffer are

added sequentially to the well. The plate is incubated 4 hours and then analyzed in an MSD Sector Imager instrument.
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Conclusions

We have developed numerous immuno-assays in 384-well format for a wide range of
biomarkers.

* The assays retain the performance of 96-well assays but require as little as 10 microliters
of sample.

* The performance of the 384-well assays for intracellular phosphoproteins makes them
compatible with screening applications using 384-well tissue cultures.

*  Secreted proteins can be quantified from cell culture supernatants and animal fluids
including serum, plasma, CSF and others.




