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A NEXT GENERATION PLASMA PROTEOME 
PROFILING BEAD ARRAY

Proteins of the human body are likely to appear in blood at a given time due 
to their function, secretion or leakage.  With the analysis of its proteome, a 
great resource to determine differences or even monitor protein profiles in 
patients is accessible  and currently driving new high-throughput proteomic 
strategies to be developed and applied. Alongside mass spectrometric tools, 
affinity-based methods are emerging and the latter requiring the generation 
of larger numbers of functional capture molecules to cover the 20,734 
protein encoding genes (Ensembl v58.37). Here, we introduce a systematic 
effort to select, validate and apply antibodies, which have been produced by 
the Human Protein Atlas (HPA) resource [1], for array-based analysis of 
proteomes utilizing a suspension bead array approach.

INTRODUCTION

FIG 1. - Experimental workflow: Samples are processed in a microtiter plate format by being diluted, labeled 
with Biotin, to be combined and incubated with antibody coupled beads in an appropriate assay buffer. After 
washing, a fluorephore is introduced and the beads are analyzed to associate their color-code/ antibody to 
the amount of captured target molecules.

FIG 3 - Strategy:  Within the Human Protein Atlas [2], antibodies are produced against targets that have been 
selected with bioinformatics tools. After specificity analysis antibodies with appropriate concentrations are 
employed to produce arrays, which are then tested to assess antibody performance. In a first phase, a 
multi-disease cohort is screened to discover disease associated protein profiles, which qualify antibodies for 
dedicated single-disease studies. If the antibody target can be confirmed as candidate biomarkers, larger 
cohorts are studied to validate the proteins disease relevance and significance.
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RESULTS

CONCLUSION

The bead array offers a flexible alternative to planar antibody microarrays and 
with a simple, purification-free protocol [2] (FIG 1.) and with the availability 
of color-coded magnetic beads it facilitates setting up a semi-automated 
routine for bead coupling, liquid transfer, and washing. The assay determines 
protein profiles in both serum and plasma [3], enables the detection of target 
proteins down into pg/ml levels and the generated data was found to be 
concordant with planar microarrays [4]. Recent updates include heat 
treatment to retrieve epitopes [5] for improved target detection (FIG 2.) and 
increased degree of muliplexing and sample throughput. Now, 384 patients 
can be screened against 384 target proteins generating up to 150,000 data 
points per day. More than 13,000 HPA binders meet the requirements for this 
assay, and today 4,600 have been implemented into the suspension bead 
array workflow.

A systematic approach (FIG. 3) has now been started to demonstrate a 
proteome-wide plasma analysis using the bead arrays:  (i) A discovery phase 
composed of a multi-disease cohort (n = 576) with cases and controls from 
24 diseases have been screened. Interesting protein profiles are now being 
identified via different statistical models to enter (ii) a validation phase. Here, 
the discovered targets of interest are analyzed in dedicated single-disease 
cohorts (n = 384) addressing validation both technically and clinically. To 
verify any target emerging from the previous phases (iii) a verification phase 
is initiated in which thousands of samples are to be analysed to determine the 
potential of the target protein as a biomarker candidate with clinical 
immunoassay format.

The presented strategy holds the great potential to perform proteome-wide 
studies of larger collections of serum, plasma or other body fluids by the use 
of antibodies. With its connection to the Human Protein Atlas project, the aim 
of the presented approach is utilize all available and validated antibodies to 
screen for protein signatures in an undirected/unbiased manner to  identify 
candidate markers of diagnostic, prognostic and treatment predictive value.
The use of antibody-based methods for the identification of biomarker 
candidates suggest a straightforward transformation into clinical assays 
markers. The aim is to screen extended and independent sample cohorts 
post-discovery with multi-parametric affinity assays.
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FIG 2. - Heat induced epitope 
retrival:  Plasma samples with 
clinically deterimed  PSA values 
were labelled, pre-treatmented 
with heat  and tested in the bead 
arrays includign three anti-PSA 
antibodies (monoclonal as well as 
ployclonal). The correlation 
between PSA and the measured 
intensities improved with heating 
adn the degree of signal 
fluctuation at lower PSA levels 
appeared reduced due to heating.


