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Figure 1. Workflow for the 
antibody suspension bead 
array. Diluted and directly 
labelled proteins in the 
samples are if targeted also 
captured with antibody 
coupled, colour coded beads 
and detected with a fluores-
cence based readout (SAPE), 
using a flow cytometer-like 
instrumentation. 
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Figure 4. A multi-disease cohort of plasma samples will be applied to the sus-
pension nead array platform with antibodies validated in the human proteome 
resource program for a proteome profiling effort. 
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Our current results suggest that employing antibodies 
in the suspension bead array workflow may allow us to 
distinguish tumour stages in urinary bladder cancer. 
Among the future challenges of the Human Protein 
Atlas Resource, the implementation of serum/plasma 
analysis into the validation process using planar and 
suspension bead arrays is a major focus. A systematic 
analysis of a broad multi-disease cohort will be devel-
oped for a high throughput biomarker discovery ap-
proach, followed by larger, disease-centered cohorts 
for the validation of candidate biomarkers (figure 4). 
Additional techniques such as mass spectrometry will 
be considered for cross-platform validations.  
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A bead based antibody microarray has been set up for a systematic analysis of serum and 
plasma (Schwenk JM et al., 2008), which was applied for the study. This workflow (figure 
1) allows processing protein profiles of more than 200 patient samples with up to 100 
target proteins per day. Incubating directly labeled samples together with antibodies, 
which have been coupled to colour-coded beads, has resulted in detection limits into the 
lower ng/ml range.    
A urinary bladder cancer cohort of 223 samples diagnosed with different tumor stages 
was applied to the antibody microarray, together with 99 antibodies, targeting 94 unique 
proteins, selected due to performance or their disease related target protein. Candidate 
biomarkers with the potential to stratify tumor stages were discovered when applying 
the Student’s T-test on normalized data (figure 2 and 3).   

There is a continuous need to find additional prognos-
tic, diagnostic and therapeutic disease markers and 
with dedicated sample cohorts containing blood 
plasma and other specimen, appropriate technological 
platforms are required.  
As affinity-based proteomic approaches are emerging 
the availability of large collections of functional affinity 
reagents is growing. Among others, a high throughput 
production pipeline of validated antibodies has been 
set-up by the Swedish Human Proteome Resource pro-
gram (www.proteinatlas.org) offering tools to profile 
blood serum and plasma cohorts with array-based 
methods.  
Within these, planar microarrays generally allow the 
analysis of a few samples with larger numbers of cap-
ture reagents per slide, while suspension bead arrays 
comprise a two dimensional multiplexing of larger 
numbers of samples with many capture reagents. 
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Figure 2. Differences in protein profiles between sample groups T1 and T4. 
Group comparisons were performed with the Student’s t-tests and the result-
ing p-values (black) and false discovery rate corrected (FDR) p-values (grey) 
were plotted against the fold difference (distance) in a volcano plot. Four pro-
tein targets were detected at a significant difference after FDR.  

T0 n=107 T1 n=50 T2 n=42 T3 n=16 T4 n=10

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

qu
oti

en
t n

or
m

al
iz

ed
 +

 
m

ed
ia

n 
ce

nt
er

ed
 v

al
ue

s

sample groups, tumor phases T0-T4

Figure 3. Differences between sample groups for Ab 98. Signal distribu-
tion within each sample group shown in boxplot where the mean for 
group T4 is the lowest (see figure 2 for comparison of T1 vs T4).
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t Today, antibody microarrays offer a powerful tool to screen for 
protein profiles in complex samples that could match the 
growing biomedical need to improve the present knowledge 
of disease related processes, by discovering both sensitive and 
specific disease biomarkers. Recently, an antibody suspension 
bead array has been set-up, based on antibodies and colour-
coded beads creating multiplexed arrays and allowing the 
analysis of up to 100 targets per well in a 96-well format. 
These antibody suspension bead arrays, detecting proteins 
down to ng/ml levels, have been applied to study plasma 
samples from a urinary bladder cancer cohort aiming to dis-
cover novel diagnostic candidate biomarkers. 


