BioSeek: Economic Impact of BioMAP® Profiling
Bridging the Gap from In Vitro to In Vivo

CHALLENGE
The client identified a novel IL-17 inhibitor as its lead compound to treat an autoimmune disease (Figure 1).
Specifically, it had identified the compound in a phenotypic screen of mouse cells and tested it in a rodent model for
Collagen-Induced Arthritis. At this point, our client had collected valuable pre-clinical insights about the efficacy of
the compound based on cellular and biochemical assays. However, these assays did not provide any insight into the
mechanism of action (MOA) of the compound. Our client had already invested two years of preclinical research and
up to $2 million in R&D to move the compound to this stage. The client also previously engaged the services of a
contract research organization, but the results were uninformative.The client sought a new approach that could yield
insights on MOA that may have been missed by earlier studies.
The client hoped to introduce the drug into clinical trials, and this would require validation of MOA in the discovery
phase in order to reduce the safety risk from an unknown mechanism. Launching a drug in the international market
costs more than $1 billion in annualized costs (DiMasi, J. & Grabowski, H. (2007) Manage. Decis. Econ. 28: 469-479)
and requires six to nine years of clinical development. Hence, collecting accurate preclinical data for safety and efficacy
with appropriate benchmarks, and knowing the MOA, would position the client to identify a suitable market and
develop appropriate clinical trials.
Figure 1. Stage of our client’s program
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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 readouts of more than 400
well-documented protein, lipid and metabolite
biomarkers, as well as parameters of cell morphology and
viability. The pattern of biomarker 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 and mechanisms. Drug responses to 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 in vitro assays using cell lines or simple
primary cell systems.
BioSeek conducted its BioMAP® Diversity PLUS analysis
on the client’s lead compound. The Diversity PLUS set
includes testing the compound in 12 BioMAP® systems
(Table 1), stimulating human primary cells with cellular
factors and measuring protein biomarker and cell
proliferation readouts. The Diversity PLUS set of tests
is comprised of single- and multi-cell-type systems, and
totals 146 measurements that have various in vitro
disease relevance. For example, one of the BioMAP®
systems consists of vascular endothelial cells stimulated
by three cytokines and measures parameters for 12
cytosolic factors. This system has disease relevance to
chronic inflammatory diseases, cardiovascular disease
and restenosis.
See Table 1 (opposite)
RESULTS
The pattern of protein biomarker and cell viability
readouts from the Diversity PLUS panel were compared
to the pattern for known compounds in BioSeek’s
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extensive database of more than 3,000 well-described
compounds. The results indicated that the client’s
compound had a high degree of functional similarity
to statins, marketed compounds that specifically inhibit
HMG-CoA reductase, a rate-limiting enzyme for
cholesterol synthesis. Statins have been shown to have
pleiotropic effects on immune cell function, which could
explain the IL-17-mediated inflammatory mechanism
observed in the client’s lead compound. The statin-like
activity may be a secondary but equally important MOA
to the autoimmune pathway. Thus, BioMAP® studies
informed the client with new insights that its previous
research had missed.
IMPACT
Through BioSeek’s BioMAP® findings and identification
of a relevant MOA, the client reconsidered the
direction for further development of the compound:
autoimmune therapy or hypercholesterolemia. Statins
for lipid lowering are a competitive therapeutic space,
and market success would require a high degree of
efficacy or a unique clinical benefit. As shown in Figure
2, the client had already spent two to three years and
more than $2 million in identifying and qualifying this
compound. If the client had pursued further preclinical
and clinical testing of the compound, the side effect
of muscle degeneration associated with statins may
have been observed among test patients. Statins are
associated with all four phases of muscle degeneration,
from myalgia (mild, 5/100 patients) to rhabdomyolysis
(severe, 1/10,000 patients). The client may not have
discovered this clinical incidence until well into Phase II,
where compound efficacy is evaluated.
Though the compound possessed potential for
indication expansion, for example from autoimmune
to hypercholesterolemia, this strategy would require
considerable due diligence into the economic
sustainability of the drug compared to competitors.
BioSeek’s services may have saved the company nearly
$200 million in further expenditures of preclinical
research and clinical development into Phase II. At
the very least, BioMAP® results informed the client’s
evaluation of risks in this compound.
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Table 1. BioMAP® Systems – Diversity PLUS Set

System

Cell Types

Protein
Biomarkers
(# of factors)

Venular endothelial cells

12

Venular endothelial cells

7

Peripheral blood mononuclear cells
(PBMCs), Endothelial cells

13

PBMCs & Endothelial cells

11

B Cells & PBMCs

9

Bronchial epithelial cells

14

Bronchial epithelial cells
and Fibroblasts

15

Fibroblasts

17

Keratinocytes & Fibroblasts

10

Coronary artery
smooth muscle cells

Lung fibroblasts

Venular endothelial cells & M1
Macrophages/TLR2

15

12

11

Relevant Disease
Conditions

Chronic inflammatory,
cardiovascular, restenosis
Allergy, asthma,
ulcerative colitis, oncology
Atherosclerosis, restenosis, rheumatoid
arthritis (RA), other metabolic diseases
Organ transplantation, RA, psoriasis,
Crohn’s disease, Multiple Sclerosis (MS)

Autoimmune, oncology, asthma, allergy

Chronic obstructive pulmonary
disease (COPD), sarcoidosis
Allergy, asthma, pulmonary
fibrosis, COPD
Psoriasis, arthritis, MS,
Crohn’s disease

Psoriasis, dermatitis, skin biology

Chronic inflammatory disease,
vascular inflammation, restenosis

Fibrosis, RA

Atherosclerosis, restenosis, RA,
other chronic inflammatory diseases
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Figure 2. Economic impact of BioSeek services

client before engaging BioSeek (red), with projected
costs of further developing the lead compound as an
IL-17 inhibitor with a statin MOA.The cost of BioSeek’s
services is also shown (green). The assumption is

compound, the statin-associated muscle degeneration
symptoms may have been discovered at Phase II, at
the earliest. The client may have saved upward of $200
million and six years of effort in clinical development
costs by not pursuing launch of the compound in a
highly competitive statin market.
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CONTACT US FOR MORE INFORMATION

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