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Risk assessment in the context of 21t century toxicology relies on the elucidation and
understanding of mechanisms of toxicity. For that purpose, datasets generated by high-throughput 2014/2015

technologies (e.g., high-throughput/content screening) combined with various omics data types are Network Verification Challenge (NVC)
now generated in vitro to test diverse set of chemicals (e.g. ToxCast). The development of relevant
computational approaches for the analysis and integration of these big data remains challenging.
The current scope of sbv IMPROVER (Industrial Methodology for Process Verification in Research;
www.sbvimprover.com) is the verification of methods and concepts in systems biology research via
challenges opened to the scientific community. Previous challenges brought new insights on
methods and their associated results that address questions about diagnostic signatures, the
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translatability of biological responses/processes across species, and the relevance of biological e @ \ Volecular markers for “
causal network models. A new sbv IMPROVER challenge will be introduced aiming at evaluating ‘ ﬁ‘*;fi \ ) * / SpE SO SIPESCEEHR
methodologies for the identification of specific biomarkers of exposure when organisms are Sl Ll b -
] .. ] . .. . . ] ] . ymposium , Barcelona (Spain

exposed to individual chemical molecules or mixtures. Participants will be provided with high quality 2013 =
d_ata gets to develop.predlctlve models/classifiers. Fpr this challenge, the mtegratl.on of a priori Species Translation Challenge (STC) L\ / Classification approaches
biological knowledge in the development of computational approaches may be required to enable \ S 4y
biological interpretability/understanding of the predictions. The results and post-challenge analyses cellular response to 52 different perturbations in human cells can be .1 _

. ] ] . . ] . . predicted to a certain extent given responses generated in rat cells. Molecular analysis
will be shared with the scientific community, and will open new avenues in the field of systems - The data generation was summarized in: Scientific Data 2014. The
t . IO Spg(;est ;’ranslr?u:)ré (_Dtualll_e?%e.”A gy_stetr_rfl_s glotlogy Perspective on Human
OXIcology. ?nA :pe(;Z?Ci;asueplofe ';ioiffos}m:t?cl' 'zur:r:;;rizes the findings and a. Blood samples are collected from human and mouse subjects belonging to exposed or

methodologies of the best performers. non-exposed groups.

9 b. Gene expression profiles (GEX) are measured using microarray-based technology.
0_12 . . c. Participants are provided with GEX and asked to develop a classification approach that
Diagnostic Signature Challenge (DSC) identifies a gene signature capable to associate subjects to the correct exposure group:

- Sub-challenge1: Human blood signature as exposure response marker for smoking

- Sub-challenge 2: Species translatable blood signature as exposure response marker
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used and concluded successfully in two publications.
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a collaborative effort led and funded by PMI Research and Development. B T
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This project will start by conducting a peer review of a Systems Toxicology-based inhalation study performed in rodents
sbv IMPROVER across diverse expertise fields. The intention of this review is to go beyond classical peer-review and pilots the SciPi
“Are the conclusions supported by the data?” process (scipinion.com) as a model for a more in depth review of a complex study by an independent panel of experts.
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The sbv IMPROVER project, the websites and the Symposia are part of a collaborative project designed to enable scientists to learn
about and contribute to the development of a new crowd sourcing method for verification of scientific data and results.

The project is led and funded by Philip Morris International. The current challenges, website and biological network models were
developed and are maintained as part of a collaboration with Selventa, Douglas Connect, SBX-Garuda, Nebion, OrangeBus and ADS.
For more information on the focus of Philip Morris International’s research, please visit www.pmiscience.com.
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