
R SHINY 
WORKSHOP
Introduct ion to Luminex

Dr Fiona Angr isano



xMAP technology allows users to perform a wide range of protein-and nucleic acid-based 
multiplex assays which can simultaneously detect up to 500 targets in a single run

Advantages of xMAP technology

- Test for more biomarkers

- Develop custom assays

- Use less sample

- Save time and reagents

- Gain a better understanding of complex biological systems

What is multiplexing? Mult iplexing is a method for high-volume biomarker testing – or testing 
mult iple analytes s imultaneously within a s ingle run using a s ingle sample volume. xMAP

technology is best-suited for testing 3-500 targets

xMAP: Multiplexing Technology



How does xMAP technology work? xMAP technology uses labeled microspheres or beads, al lowing
for the simultaneous capture of mult iple analytes from a single reaction. Because of their small s ize

and low-density microspheres-based assay exhibit vir tual solution phase kinetics during the
reaction i.e., the beads are individual ly read using an xMAP instrument

What does xMAP mean? Mult i-Analyte Prof i l ing, where the ʻx ʼ represents the biomarkers (such as
proteins, nucleic acids, or polysaccharides) that are being tested

xMAP Beads come in a variety of formats, including magnetic and non-magnetic. xMAP beads pass
through a red laser, or LED, which excites the internal dyes to dist inguish the microsphere set.
Then, a green laser or LED excites the f luorescent reporter dye to determine the result of the

assay

xMAP: Multiplexing Technology



Magpix is the simplest and most affordable of Luminexʼs xMAP instruments

Compact multiplexing unit performs up to 50 different tests in a single reaction volume and
reads a 96 well plate in just 60minutes

Key Features:

Multiplexing up to 50 analytes per sample

Sensitivity: approximately 10^6 copies of DNA or single-digit picogram levels of protein

Selection: f lexibi l i ty of panels and formats

Read time: 96 well plate <60 minutes (up to 4,800 tests /hour)

Daily start-up /Shut-Down: <15minutes

Footprint: 3 f t l inear bench space

xMAP Technology: The Science



Luminex protocol involves several steps:

1. Coupling of antigens to carboxylated
beads

2. Evaluation of coupled beads using
plasma, serum, saliva or monoclonal
antibodies

3. Addition of PE-conjugated secondary
antibody (detector antibody)

4. Analysis on Luminex instrument

5. Analysis of detected MFIs for each
bead region

The assay

Mazhari et al 2021



Optimal protein amount to couple to magnetic beads is f irst
determined

All proteins initially coupled 6.25 x 10^5 pre-activated beads at
various protein concentrations (trial coupling)

The optimum antigen concentration is then determined by observing
what concentration of protein resulted in a log-linear standard curve
using the convalescence plasma

This is important in achieving an optimal dynamic range to be able to
measure a wide range of different concentrations whilst measuring all
samples at the same dilution

Once determined, we perform a bulk coupling 2.5 x 10^6 pre-activated
beads (can be used for 3000 samples)

The assay – bead coupling
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The assay – bead coupling
Standard curves for SARS-CoV-2
antigens and other antigens in
human plasma, such as
respiratory viruses and human
seasonal coronaviruses

Levels of IgG antibodies are
presented as median
f luorescence intensity (MFI)
values

Plasma used consists of
convalescent plasma from 10
SARS-CoV-2 qPCR positive
individuals collected
approximately 30 days after
onset of symptoms

Mazhari et al 2021



Pathogen Antigen region Description
SARS-CoV-2 S1 SARS-CoV-2-Spike Glycoprotein (S1), recombinant antigen 

AA 1–674

SARS-CoV-2 S2 SARS-CoV-2-Spike Glycoprotein (S2) recombinant antigen 
AA 685-1211

SARS-CoV-2 NP SARS-CoV-2 Nucleocapsid protein, full length AA 1-419
SARS-CoV-2 RBD SARS-CoV-2-Receptor Binding Domain (RBD) of S1
SARS-CoV-2 Spike (trimer) SARS-CoV-2 Full length Spike trimer
HCoV-NL63 NP Recombinant c-terminal NP, contains 130 AA
HCoV-229E S1 Recombinant S1 subunit, AA 19-717
HCoV-HKU1 Spike In house from collaborator 
HCoV-OC43 S1+S2+ECD Recombinant Spike protein (S1 + S2 + ECD), AA 1-1304
IVB Vic 02/1987 Hemagglutinin Influenza B HA1, AA 1-362
Tetanus Toxoid Clostridium tetani (formaldehyde inactivation)

Covid Panel Mazhari et al 2021



How you label your plate for your
own reference will be different to
how the plate NEEDS to be labelled
for R.

Things to consider when setting up
cohort:

• Antigen nomenclature – be
consistent throughout study

• Bead IDs used for each antigen –
again try and stay consistent
throughout study

• Determine study size and make
enough bead /antigen coupling at
the beginning

The assay – plate setup
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1. Beads conjugated to antigen are
dispensed into the appropriate
wells

2. Samples are added in singlicate.
Standard curve is added as serial
dilution. Incubate RT in the dark

3. Wash unbound antibodies

4. Detector antibody added. In our
assay the detector antibody is
already coupled to a reporter dye
so steps 3 and 4 are combined.
Incubate RT in the dark

5. Wash unbound antibodies and
resuspend ready for magpix

The assay – IgG Ab protocol



Prior to putting your plate on the
machine, you need to ensure the
machine is on and primed for
running:

- Enhanced startup protocol

- Adjust probe height

- Calibrate system with kit

- Verify system with kit

- Ensure wash buffer and waste
levels are ok

- Pick bead regions

- Setup protocol no controls

- Only use blank and unknown
buttons for ʻin houseʼ assayʼs

The assay – at the machine



Results should be saved as an excel
document

• Keep nomenclature consistent
throughout. Start as you mean to
continue

• Ensure no spaces in antigen
names

• If running multiple blanks, ensure
they are numbered sequentially

The assay – raw data



Fiona.angrisano@burnet.edu.au

https://www.luminexcorp.com /eu/luminex-learning-sessions /#documentation

Thank you - Questions

mailto:Fiona.angrisano@burnet.edu.au

