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D2.5 Production of assay components in large quantities to meet requirements for screening
of >10,000 samples

Following technical and clinical assay validation shown in previous deliverables D2.3 and D2.4,
the established MULTICOV-AB assay was prepared to permit screening of large sample cohorts
with consistent and reproducible results. To achieve this, production processes were scaled
up where possible and all assay components were produced in mass.

For measurements with the assay, standard plate layouts were conceptualized using 96-well
plates for manual processing or 384-well plates to enable high-content semi-automated
screening. Plate layouts are shown in Figure 1. Furthermore, a new set of three quality control
samples (QC) was created following the principles described in Planatscher et al. (Scientific
Reports (2013) 3, 3259). They were titrated to match the cut-off values separating SARS-CoV-
2 antibody-reactive from non-reactive samples as described in Deliverable D2.3. Such QC
samples are crucial for large scale screenings, as they guarantee comparable results between
assay runs by enabling normalization of sample MFI values to QC MFI values. A sufficient
volume of QC samples and assay blanks (consisting of assay buffer only) was prepared to allow
duplicate or octuple measurement on 96-well plates and 384-well plates, respectively.

Table 1 shows calculations for assay production to accommodate measurement of >10,000
samples. One MULTICOV-AB assay kits here consists of the following components: Assay
Buffer, 25x Bead Stock, PE-anti-human-lgG, MULTICOV-AB QC samples 1-3 and the MULTICOV-
AB antigen panel.
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Figure 1: MULTICOV-AB plate layouts for 96-well (a) and 384-well (b) plates
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Table 1: Material calculation overview — Upscaling of MULTICOV-AB from a single kit unit (88 samples) to 115 kit units (10,120 samples)

Material Calculation overview

Reagent Description

Assay Buffer Ready-to use assay buffer

25x Bead Stock Bead stock 25x concentrated (800 Beads per well per Bead ID)
PE-anti-human-IgG PE-labelled anti-human-IgG antibody

MULTICOV-AB QC sample 1 Pre-diluted sample aliquots to be processed with every assay run
MULTICOV-AB QC sample 2 Pre-diluted sample aliquots to be processed with every assay run
MULTICOV-AB QC sample 3 Pre-diluted sample aliquots to be processed with every assay run

Kit Unit
1
Required amount*
28
110
20

Samples

88
Unit
mL
ML
pL

1 | Aliguots

1| Aliquots

1| Aliguots

Kit Unit
115

Required amount*
3220
12650
2300
115
115
115

Samples

10120

Unit

mL

pL

pL

Aliquots

Aliquots

Aliquots

*including at least 10% excess volume for any stock solutions
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For optimal technical processing of assay runs, all MULTICOV-AB kit reagents are prepared as
follows:

Assay Buffer

MULTICOV-AB assay buffer was prepared in one large batch using high volume containers. The
produced batch was aliquoted at 30mL and aliquots were stored at -20°C so that only one
aliquot has to be thawed per assay run.

25x Bead Stock

MULTICOV-AB antigens (listed in in the previous deliverable D2.2) were produced or
purchased in sufficient quantities to accommodate production of antigen-coupled beads for
screening of >10,000 samples. Coupling of antigens to MAGPLEX microspheres (beads) was
performed to generate 1mL (equal to 12.5*10° beads) per MULTICOV-AB bead ID. The process
of antigen production and coupling is described in more detail in Becker, Strengert et al.
(Nature Communications (2021)12:1152). For ease of use, the single MULTICOV-AB bead IDs
were pre-mixed at a 25x concentration per bead ID matching a final assay concentration of
800 beads per well per ID. The resulting 25x bead stock was aliquoted at 1mL and stored at
4°C.

PE-anti-human-IgG

Phycoetythrin-labelled antibodies against human IgG were purchased from a commercial
vendor in a lyophilized state. To ensure uniform performance of the secondary antibody, all
vials came from the same production lot. Reconstitution of multiple vials was performed
simultaneously and reconstituted PE-anti-human-IgG solutions were mixed to ensure uniform
reactivity throughout the assay batch. The PE-anti-human-IgG stock solution was aliquoted at
500uL and stored at 4°C protected from light.

MULTICOV-AB QC samples 1-3

QC samples consisting of a mixture of different serum samples were prepared and pre-diluted
to a 1:200 dilution in assay buffer, aliquoted at 60uL and stored at -80°C. The resulting aliquots
can be thawed and readily used to add directly onto the assay plate (resulting in a final dilution
of 1:400, as is used for all serum samples).
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