
BioSeek: Secondary Activity of an Adrenergic Receptor Antagonist 
Bridging the Gap from In Vitro to In Vivo

THE CHALLENGE

The client was a global pharmaceutical company interested in adding therapeutics for benign prostatic hyperplasia 
(BPH) to its development pipeline, searching for opportunities outside the currently approved classes of BPH drugs. 

Certain adrenergic receptor (AR) antagonists were already marketed to treat the urinary retention symptoms of 
BPH.  Additional observations suggested that some of these compounds may have other beneficial effects, such as 
delaying progression of the underlying prostatic hyperplasia, through mechanisms that were not clear.  The client was 
investigating the pharmacology of these drugs to discover possible new mechanisms for treating BPH (Figure 1). 

The challenge was to choose experimental models that could inform physiologically relevant hypotheses.  The client’s 
strategy was to initially search broadly for new mechanisms to treat BPH.  They had employed many panels of 
biochemical and cell-line based assays to identify new targets or pathways impacted by one particular AR antagonist, 
but these assays did not yield definitive results.  Furthermore, results from these studies may have missed or overlooked 
relevant in vivo mechanisms.  The client needed an assay system that filled the gap between simple cell lines and in 
vivo models, and yet was comprehensive enough to cover multiple mechanisms.

Figure 1.  Stage of our client’s program
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BIOSEEK’S APPROACH

The client met with BioSeek to learn more about 
its BioMAP® human primary cell systems that mimic 
physiological microenvironments for a variety of 
disease states, including inflammation, wound healing, 
angiogenesis, proliferation, fibrosis, as well as monocyte, 
T-, and B-cell immune responses. The more than 
30 BioMAP® systems yield quantitative, reproducible, 
and biologically relevant biomarker readouts of 
more than 400 well-documented protein, lipid and 
metabolite markers, as well as parameters of cell 
morphology and viability. The pattern of marker 
changes induced by a test compound is compared to 
biomarker patterns for more than 3,000 well-described 
reference compounds to establish correlations 
between the activity of the test compound with known 
compounds, and hence known targets, mechanisms, and 
physiology. Compound-induced responses in BioMAP® 
systems enable BioSeek to identify mechanism of action, 
off-target effects, potential side effects, biomarkers, 
and drug efficacy in man—information that could be 
missed by cell line-based or simple primary cell assays.

Since this client maintained minimal assumptions about 
potential secondary mechanisms of the AR antagonist, 
BioSeek’s solution was to test the compound with 
its standard panel of 12 BioMAP® disease models. 
These models were selected to cover a broad range 
of cell-signaling mechanisms involved in inflammation, 
autoimmunity, arthritis, asthma, dermatitis, vascular 
inflammation, wound healing, COPD, atherosclerosis, 

tumor-stromal interaction, angiogenesis, fibrosis, and 
Th1 and Th2 inflammation.

An example of one of the 12 standard BioMAP® 
systems is a culture of primary human dermal 
fibroblasts stimulated with cytokines IL-1β, TNFa and 
IFNg; and with growth factors EGF, PDGF, and FGF.  
This system activates pathways involved in wound 
healing. In this BioMAP® system, 17 markers are 
measured, including EGFR, MMP-1, Collagens I and 
III, PAI-1, cell proliferation and cell viability. These and 
other markers are selected for their relevance to the 
wound-healing response. Figure 2 shows four examples 
of BioMAP® systems.

For each of the 12 BioMAP® systems, the pattern of 
changes in protein biomarker levels was measured 
in response to the client’s AR antagonist. The 
overall pattern of changes in biomarker levels was 
then compared to patterns for more than 3,000 
well-described compounds in the BioMAP® database, 
including approved drugs (small molecules and 
biologics), clinically failed pharmaceuticals, as well as 
research compounds. Figure 3 illustrates an example of 
biomarker responses to two related kinase inhibitors 
in a sample of the BioMAP® systems. BioSeek applied 
its informatics system to quantify functional similarity 
between the AR antagonist and known compounds. 
The result yielded rich insights on the potential 
mechanisms of the AR antagonist in a variety of human 
primary cell-based disease models.
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Figure 2. Four of the 12 BioMAP® systems applied in this case study
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Figure 3. Response to two kinase inhibitors in LPS-activated co-cultures of vascular endothelial cells, monocytes, and 
lymphocytes.  (A) BioMAP® profiles are shown for eight BioMAP® systems, each a different combination of human 
primary cells and activating factors.  The horizontal axis lists the protein biomarkers measured for each BioMAP® 
system.  The vertical axis shows the change in biomarker expression (log ratio) in response to the inhibitors.  The red 
and blue lines show the BioMAP® profile of Inhibitor 1 or Inhibitor 2, respectively.  The gray horizontal band shows 
the range outside of which a change in expression is statistically significant. (B) The “LPS” BioMAP® profile is enlarged 
and shown as a column chart.
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RESULTS 

The full set of protein biomarker responses from 
all 12 BioMAP®

applied its informatics system to quantify correlations 
between the AR antagonist and the more than 3,000 
compounds in its database. BioSeek’s results showed 
that the AR antagonist induced responses functionally 
most similar to known EGFR inhibitors. For example, 

cytokines and growth factors, cell surface EGFR was 

feed-back response to EGFR inhibition. Additionally, 
this system, as well as systems comprised of bronchial 

PAI-1 in response to the AR antagonist – a response 
found for all EGFR inhibitors in the BioMAP® database. 
Another insight was that the client’s compound was 
unique in that no other AR antagonists represented in 
the BioMAP® database showed functional similarity to 
EGFR inhibitors.

Scientists at BioSeek consulted with the client to provide 

that the AR antagonist had a secondary target that was 
not shared by other AR antagonists. This target was 
likely to be involved in EGFR signaling, perhaps direct 
inhibition of EGFR itself, as the functionally similar 
reference EGFR inhibitors all were known to inhibit 
the intracellular kinase activity of EGFR.

 IMPACT FOR THE CLIENT

The client now had evidence that the BPH therapeutic 

a secondary effect: inhibition of EGFR. Furthermore, 
the client now had information on assays and markers 
that could be used to screen for this activity in 
chemical libraries. This level of physiologically relevant 

on cell lines, which have altered intracellular signaling 
pathways and intercellular interactions in vitro. Hence, 
studies on cell lines would likely have provided an 
incomplete assessment of the secondary mechanism 
by which the AR antagonist acts in BPH.

Results from BioMAP® human primary cell systems 
informed the client’s decision on a path for their BPH 
program. For instance, the client now knew that the 
target of interest was EGFR, and it knew that approved 
EGFR inhibitors were already on the market. The client 
was interested in novel mechanisms for treating BPH, 
and hence was unlikely to further pursue EGFR as a 

inhibitors could be established.  However the client 
could evaluate other EGFR pathway components as 
potential new targets.

BioMAP® studies for this client provided valuable 
insights on the mechanism of a compound by applying 
an experimental system relevant to human physiology, 
insights that would be missed by studies of cell lines. 
BioMAP® was a bridge connecting biochemistry and 
cell biology to in vivo models and clinical observations, 
informing the next steps for target selection.

CONTACT US FOR MORE INFORMATION

US Telephone: (650) 416-7600 
International: +1 (650) 416-7600 
Email:  BusDev@bioseekinc.com 


