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Risk assessment in the context of 215 century toxicology relies on the development of relevant computational approaches
for the extraction of mechanistic knowledge from big data.
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Crowdsourcing is a powerful approach to solve scientific problem(s) and independently verify methods, results and

conclusions. Relevant scientific contribution depends on the interest of the scientific questions formulated incentives put Philip Morris International (PMI) has

forward. invested in the development of a BEL functions Namespace identifiers Relationships

Based on these principles, the sbv IMPROVER organizes since 2011 crowd-sourced challenges covering a broad range computational methodology to predict Abundances CHEBI HGNC MGI Causal

of scientific questions. For instance, the Diagnostic Signature Challenge aimed to identify robust gene expression early toxicity using causal biological "Z\/Iotwft'.cat'ons EGID (Entrez gene id) oot o

signatures and classification models in four disease areas. The Species Translation Challenge sought to refine our network models and high throughput pfo'(f'eg;s Direct
molecular data (Martin 2014, Boue Entity definitions

understanding of the limits of rodent models as predictors of human biology. The Systems Toxicology Challenge aimed
to identify signatures predictive of smoking exposure or cessation status.
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2015).
Biological network models gather

In addition to computational methods benchmarking, curation of scientific literature can also leverage crowdsourcing.

: Subject Predicate Object
Our Network Verification Challenges (NVC) have been designed to encourage broad participation in causal network scattered knowledge from a myriad BEL j .
models refinement with lower level of expertise required and participation encouraged through a live leaderboard. of pulfllfatlonsf méq I a str_uctu:(gd Statement  act (p(MGI:FOXO03)) directlylncreases r ( MGl : RBL2)
resentation o lology, in =
A novel inst_ance of N.VC wiII_ focus on the \{erification of biologicallnetwork modgls inv_olved in the xenobic_:tic Eiological expressiogy langage A —)
transformattlon of toxicants in the liver, which should be of great interest for toxicological and pharmacological (BEL), describing causal interactions
assessment.

between key molecular players in the context of a given biological process.
Finally, we are developing a step-wise microbiomics challenge, which should leverage the knowledge of diverse

Ty ~ ) : _ _ _ _ ) : Manual construction of a network model is a labor intensive process. However, since scientific publications are written in
scientific communities to tackle in turn computational, biological, and medical topics related to the microbiome.

a natural (human) language, computers cannot readily utilize the information as such. Hence, today’s network building
efforts take advantage of biological languages that are both human understandable and computable.

The 3rd edition of the network verification

4 | . . R challenge (NVC3) focuses on three network
Enzymes introduce reactive or polar Conjugated . :
groups into xenobiotics, which are then xenobiotics are models that represent blotransfprmatlon _an_d
o _ _ conjugated to polar compounds excreted chemical elimination involved in xenobiotic
Based on the principles of crowdsourcing and collaborative

metabolism in the liver.

competition, the sbv IMPROVER project is designed as a series
of open scientific challenges where computational methods
and conclusions related to scientific problems of interest in the
systems biology and/or toxicology fields are rigorously scrutinized
(Meyer 2011).

In strategically engaging the crowd, sbv IMPROVER facilitates
enhanced dialogue within the scientific community, Data + Computational methods
transparency of research processes, and open innovation '
in scientific discovery. The project advances the credibility of
scientific techniques and complements the classical peer review
process with a rigorous benchmarking of computational methods
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Lipophilic Salulbe Highly WM The metabolism of xenobiotics includes

xenobiotic metabolites m;(: Eto)llﬁes NEELLIIESY oxidative reactions by phase | enzymes that

convert lipophilic chemical compounds into
their hydrophilic forms, followed by phase Il
conjugation enzymes, and finally the phase
Il membrane transporters (Omiecinski 2011).
- J The second and the last play a role in the
elimination of xenobiotic metabolites.

https://intervals.science

Decoose into verifiable building blocks | The networks will be released for editing sequentially and the challenge will be open until end of December 2017.

and assessment of conclusions. Computational challenges ShV.eve Svstorms Biof NVC3 at a glance Collaborate. Contribute. Compete.
leveraging the wisdom of the crowd allow to benchmark methods IMPROVER _ Verification . Join your peers as they unite to verify and enhance
folr sg_em{.lc tanks, srt]Jclrlm as SﬁnatureI egtragtlon or sam]rc)lﬁs o Liver metabolism network models are /‘/;,(HGNC:CEBPB, existing biological network models that will then
casg,l |<iacllon.d ourfg a gr][?]ef thave alrea y t.een 1;succglsy'z_u y 0%4) available on bionet.sbvimprover.com @_ / \ be released to the community for use in research
condueted and tontirmed tat the aggiomeration o1 predictions (/&’o%/f& for verification. @ [roceroci applications such as drug discovery, personalized
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oftetE Igads :]? bet’:)er :e_sults th?n detVIdtuaI predictions and that Computational Verification P N medicine, and toxicological assessment.
methods perform best in specific contexts. Challenges _ _
engagement _ « Collaborate: have fun competing and collaboratin
The challenge is posed by defining clear objectives and rules Independent Review by @  Userscan extend networks with new edges ith oth P9 )
and providing data to the participants. Part of the data, called the o """, \iee & Panels of experts @P®.  .nd provide additional evidence for edges. with others.
“Gold Standard” (True values), to be predicted are k,ept hidden e Smwoare PRICE Ay : = “ 5.: o @® o » Test and expand your knowledge.
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assess the performance of anonymized participants’ prediction o g canons l Scientific questionnaires + network edges can then be approved... BELIEF, a curation tool to create BEL statements from
submissions. Scoring results and team ranking are submitted to BESTPERFORMERS = P text extracted from scientific publications.
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an external and independent Scoring Review Panel of experts
for review and final approval. The results, conclusions and
lessons learned from the challenge are shared with participants and with the scientific community through conference

- Challenge your peers and see in real time how you

The responses from the scientific community rank in the leaderboard.

and symposium presentations and in peer-reviewed publications. a to your actions will define how you rank in the * Agiftcard of 150 USD will reward participants reaching

. L . e . leaderboard and, ultimately, your success. 3000 points in the leaderboard (see Challenge rules
In particular, within the realm of the sbv IMPROVER project, network verification challenges are conducted to allow on bionet.sbvimprover.com).
scientists to review a series of causal network models relevant for biological pathways and signaling known to be When the challenge closes, participants will be _
perturbed by cigarette smoke. In the past, two occurences focused on 50 network models relevant for lung biology. ranked and the winners will be rewarded. * At the end of the challenge the best performing
They culminated in 2 jamborees during which the new contributions were discussed and finalized and in peer reviewed After consolidation of the final - participants will be rewarded with a travel grant of
publications (SbV IMPROVER, 2015 &2016). . \_, up to 2,000 USD (see Challenge rules on bionet.

_ _ o o _ changes, an updated version of the @« sbvimprover.com).
To learn more about the project and associated publications, please visit. www.sbvimprover.com. network models will be released /‘ /‘ \
on CBN website G%W-

(causalbionet.com). ‘ ‘

Systems Toxicology Challenge Datathons and Mini-computational Challenges

The SysTox Challenge aimed at
verifying that robust and sparse
human-specific and species-
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