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Integration: Application Programming

Interface (API)
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Integration: Decision Support
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Abstract

WikiPathways (http://www . wikipathways.org) is an open, collaborative
platform for capturing and disseminating models of biological pathways for
data visualization and analysis. Since our last NAR update, 4 years ago,
WikiPathways has experienced massive growth in content, which continues
to be contributed by hundreds of individuals each year. New aspects of the
diversity and depth of the collected pathways are described from the
perspective of researchers interested in using pathway information in their
studies. We provide updates on extensions and services to support
pathway analysis and visualization via popular standalone tools, i.e,

This Article
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eNanoMapper: harnessing ontologies to

enable data integration for nanomaterial risk

assessment

Janna Hastings'”, Ning Jeliazkova®, Gareth Owen', Georgia Tsiliki®, Cristian R Munteanu®,
Christoph Steinbeck’ and Egon Willighagen®

Abstract

Engineered nancmaterials (ENMs) are being developed to meet specific application needs in diverse domal
the engineering and biomedical sciences (e.q. drug delivery). However, accompanying the exciting prolifera
novel nanomaterials is a challenging race to understand and predict their pessibly detrimental effects on he
health and the envirenment. The eNanolapper project {www enanomappernet] is creating a pan-Europea
computational infrastructure for toxicological data management for ENMs, based on semantic web standar
ontologies. Here, we describe the development of the eNanohMapper ontology based on adopting and exte
existing ontologies of relevance for the nancsafety domain. The resulting eNanoMapper ontology is availabl
purlenanomapper.net/onta/enanomapper.owl. We aim to make the re-use of external antology content se
and thus we have developed a library to automate the extraction of subsets of ontolegy content and the as
the subsets into an integrated whale. The library s available {open source) at http//github.com/enanamap
slimmer/. Finally, we give a comprehensive survey of the domain content and identify gap areas. ENM safet
boundary between engineering and the life sciences, and at the boundary between malecular granularity a
granularity. This creates challenges for the definition of key entities in the domain, which we also discuss,

Keywords: Manomaterlal, Safety, Ontology

Background
Nanomaterials are materials in which the individual com-
ponents are sized roughly in the 1-100 nanometer range
in at least one dimension, although an exact definition is
still being debated [1,2]. Particles in this size range dis-
play special properties having to do with their very large
ratio of surface area to volume [3]. Natural nanomate-
rials include viral capsids and spider silk. Recent years
have seen an explosion in the development of engineered
nanomaterials (ENMs) aiming to exploit the special prop-
erties of these materials in various domains including
biomedicine (e.g. as vehicles for drug delivery], optics and
electronics [3]

Counterbalancing the many possible benef
oped nanotechnology, nanoparticles also p
risks to human and environmental health [4]. 1
these dangers, regulatory bodies are calling
atic and thorough toxicological and safety in
into ENMs with the objective of feeding kno
predictive tools which are able to assist res
designing safe nanomaterials. Evaluating anc
the passible dangers of different nanomateri
assembling a wealth of information on those
the composition, shape and properties of th
nanoparticles, their interactions with biologi
across different tissues and species, and the
behaviour into the natural environment. The
arising from different disciplines with highl
neous methods, labelling a

elecudr Bioiogy Libors practices. Regulatory descriptions of ENMs
EMBLLEBI Combridge, Unied Kingorn. thase needed for nanoQSAR analyses. Safk
s ofscher nrmation s avalbie e end of he e
ments may also vary under different condition
~ astings e eersce Bl Cerel T Cpes S ——
( ) BioMed Central  common wan eeree remenscrgh e e
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Abstract

Background: Predictive regression models can be created with many different modelling approaches. Choices need
to be made for data set splitting, cross-validation methods, specific regression parameters and best model criteria,

as they all affect the accuracy and efficiency of the produced predictive models, and therefore, raising model repra-
ducibility and comparison issues. Cheminformatics and bioinformatics are extensively using predictive modelling
and exhibit a need for standardization of these methodalogies in order to assist model selection and speed up the
process of predictive model development. A tool accessible to all users, irrespectively of their statistical knowledge,
wauld be valuable if it tests several simple and complex regression madels and validation schemes, praduce unified
reports, and offer the option to be integrated into more extensive studies. Additionally, such methadology should be
implerented as a free programming package, in order to be continuously adapted and redistributed by athers.
Results: We propose an integrated framework far creating multiple regression models, called RRegrs. The tool offers

Guest Edior: . Liu

2 2015 Jekazkowa ot o licenses Beistein st
Email: License and tems: see end of document.

Nina Jelazkova’ « jeliazkava rina@gmail.cam
* Camesponding author
Heywarns:

database: EU haster
napamaterials criakgy; NanoSAR: sadety lesting

Abstract the option of ten simple and complex regression methods combined with repeated 10-fold and leave-one-out cross-
Background: The NanoSafety Cluster, a cluster of projects funded by the European Commision, identified the need for a o | validation. Methods include Multiple Linear regression, Generalized Linear Model with Stepwise Feature Selection,
tional i o Lo ical data of ials (EWMs). Omiol open dards. 3 | Partial Least Squares regression, Lasso regression, and Support Vector Machines Recursive Feature Elimination. The

operable designs were envisioned 1o empower a harmonized approach to European research in nanotechnology. Thi | new framework s an automated fully validated procedure which produces standardized reports to quickly oversee

i ials data and the integration of ENM | the impact of choices in modelling algorithms and assess the model and cross-validation results. The methodelogy
tion originating from diverse systems. Within this cluster, eNanoMapper works towards supporting the collabarative safet [Hlas implemented as an open source R package, available at hetps/fwww.github.com/enanomapper/ARegrs, by reus-
ment for ENMs by ereating a modular and extensible infrastructure for data sharing, data analysis, and building computatic | o0 0d evtending on the caret package. ) N

cology models for ENMs. )
Conelusion: The universality of the new methodology s demanstrated using five standard data sets from differ-

pariners in support ent scientific fields. Its efficiency in cheminformatics and QSAR maodelling is shown with three use cases: proteamics A
data for surface-modified gold nanoparticles, nanc-metal oxides descriptor data, and melecular descriptors for acute
aquatic toxicity data. The results show that for all data sets RRegrs reports models with equal or better performance
for both training and test sets than those reported in the criginal pubdications. Its good performance as well as its
adaptability in terms of parameter optimization could make RReqrs a popular framework to assist the nitial explora-
tion of predictive maodels, and with that, the design of mare comprehensive in silico screening applications. e

- Keywords: Multiple regression, Q5AR, R package, Caret-based tool

in the of

provides a nursber of opportunities and chall,

Results: The eNanoMapper database solution builds on the previous experience of the

dara through flexible data storage, open souree components and web serviees. We have recently desesibed the desig

- Conespandence: oualigcen
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Scheal o Cherrical Enginesring, National Techrical University of Athens,
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February this year marked the completion of the first draft versions of three key components of the eNanoMapper
platform: the database, ontology and modelling software. This update highlights these three contributions to the
comm unity and some of their applications to solve community challenges. Furthermore, we briefly discuss our new
Associate Partner program and other outreach and dissemination activities.

Database - software and demonstration server: http://data.enanom apper.net/ :
The database software was recently described in detail in a publication in the Beilstein Journa of Nanotechnology &
(Veliazkova et al., 2015), extending on the conference paper for the nanocinform atics symposium in Belfast in 2014 '
(Jeliazkova et al., 2014). These papers describe the database functionality, demonstrate the default graphical user
interfaces (see Figure 1), focusing on the data form ats supported to import nanosafety data, and the Application
Programm ing Interface (API). The import and upload functionality currently supports a variety of NanoSafety cluster
Excel templates, OECD HT (IUCLID .isz files) and a custom RDF format for importing NanoWiki. ISA-Tab-Nano im port

and export is under active development. Furthermore, the importer can easily be extended to support more
spreadsheet formats and tem plates, using the configurable parser with specific JSON corfiguration developed in the
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