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In the framework of the European Innovative Medicines Initiative (IMI), 13 
pharmaceutical companies, 11 academic institutions and 6 SMEs joined 
forces in the eTOX project.  The main contribution of the pharma companies 
was data extraction from archived systemic toxicity studies, which was 
curated and incorporated into a newly developed database. This steadily 
growing database currently contains more than 8000 study records related 
to approx. 1700 investigated drug candidates.

Due to its complex search capabilities, the database can be queried for 
structural similarity, similar target classes and specific toxicological findings 
or target organs. The database therefore represents an ideal tool to assess 
hit or lead structures during the early phases of drug discovery by means of 
chemical and biological read-across.

The eTOX database represents a valuable tool for early assessment of drug candidate and target assessment. 
Results of the data base search can be used:
• to identify tool compounds for comparison of the safety profile
• to optimize the design of early in vivo screening studies (inclusion of non-routine organs and tissues)
• To initiate discussions between Medicinal Chemistry, Pharmacology & Toxicology

for compound optimisation
Future improvements of the user interface will require more sophisticated ways for
chemistry-based similarity searches, which better cover functional aspects of chemical moieties.

The eTOX database is part of a 
front-end user system called 
eTOXsys which includes both 
the search entry masks and an 
in silico prediction tool box (see 
eTOX poster No. xxyy for the 
prediction part). The system 
allows the inclusions of several 
database such as shared data of 
the whole consortium, 
proprietary company databases 
and public toxicity databases.

Based on the available data in the eTOX 
database and the developed functionalities in 
the eTOXsys platform four approaches can be 
undertaken for an assessment of a new drug 
candidate:
1. Chemical similarity search (“Tanimoto

score”)  – based on the assumption 
“similar structure -> similar biological 
effect”

2. Pharmacology / MoA search – comparison 
of study results for compounds with same 
target

3. Search for correlation between specific 
toxicities with substructure

4. In silico prediction of in vivo toxicity 
endpoints or DMPK properties (e.g. DILI, 
DIPL, transporter inhibtion etc.)

The described search strategy was introduced to the early drug development 
pipeline of Bayer in September 2015 for small molecules (biologics are out of 
scope).

37 projects have been checked so far at the transition point from hit to lead

Results for target search:
• Identical targets found for 10 projects (27%)
• Similar/related targets (down-stream targets, antagonists ↔ agonists) for 6 

projects 16%)

Results for chemical similarity search:
• > 50% similar compounds in 25 projects (68%)
• > 60% similar compounds in 5 projects (14%)
• 70% similar compounds in 1 project (3%)

P2Xn receptors are a family of cation-permeable ligand gated ion channels belonging to the purinoreceptor family. Due to the fact that 
representatives of this receptor family play a prominent role in nociception, Bayer currently investigates antagonists  for specific 
receptors within said family. For P2X7 a markush structure for antagonists was published  by Lundbeck in WO 2014/057078 A1:
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Database registry containing 
proprietary data 

(“ETOX_CUSTOM”), a public 
database (“REPDOSE_ETOX) and 

shared data 
(ETOX_LHASA_”2015”)

Toolbox with in silico tools for 
the prediction of physico-

chemical and DMPK properties
as well as various toxicological 

endpoints

Searching the database for structurally similar compounds resulted inter alia in the 
retrieval of Fluopyram (Tanimoto similarity 51.2%), a fungicide. Reported compound-
related organ effects included liver (hypertrophy) in the mid-dose and thyroid 
(hypertrophy) in the high dose. 
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The effects of the 
fungicide fluopyram
and similar com-
pounds on liver and 
thyroid are 
mechanistically well 
characterized and 
considered to be 
species-specific 
without relevance for 
human safety 
(activation of hepatic 
CAR/PXR receptor; 
Rouquie et al. 2015).
First in vivo screening 
studies are currently 
performed for P2Xn 
candidates.

Based on the search results the study director was advised to include thyroid in the screening panel (normally not included on a
routine basis). In case comparable liver or thyroid effects are observed during the screening or pivotal 4-weeks toxicity studies, these 
observations can be de-risked based on the knowledge obtained from both database search and literature knowledge.

For any inquiry regarding eTOX 
project please contact us at:

info@e-tox.net
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