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Nanotechnologies are a major “‘ \\m aaaaa ) , Q
° é —— (um) “m’;‘m mo:i llln.t;‘:".
area of investment & growth for e -'
the European economy e & i * ;' “”/"L sssss
N Ndﬁo[‘_‘omn:oms
Knowledge and data remain “‘
fragmented and inaccessible

H hanis.on G \* -
hampering progress o !
Coon stwly

Read-across approaches are currently absent for NMs, but would
reduce the cost of nanosafety research and regulation dramatically

NanoCommons is creating an e-infrastructure for reproducible
science, enhancing data integration & enabling nanoinformatics
workflows to address these gaps.
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The approach s e
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Facilitate identification of potential
NM-related risks

| FAIRData Objects storedin
| Trusted repositories &

Enable ‘safe-by-design’ approaches
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Support regulatory decision making
by ensuring data exploitation to
assess “sameness”, allow read-across

PIDs

Rewards

Create a FAIR data ecosystem for data integration, sharing,
enrichment and full exploitation;

Enhance public and expert engagement through open debate on
the benefits, risks and safe use of nanotechnology.
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What’s special about nanomaterials? NoreComimers
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https://doi.org/10.1038/nnano.2017.61



https://doi.org/10.1038/nnano.2017.61

P

What’s special about nanomaterials? NoreComimers

‘Protein adsorption’ ‘Protein corona’ '‘Biomolecular corona’

* Liposomes and polymeric NPs « Lipid, carbon, metal-based NPs * Lipid, carbon, metal-based NPs
* Ex vivo and in vivo investigations « Ex vivo investigations « Ex vivo and in vivo investigations
* Qualitative characterization * Protein characterization » Molecular characterization
* Gel electrophoresis * Mass spectrometry » Mass spectrometry
* Genomics
* Pharmacology of NPs - Biological impact * Lipidomics
* Functionalization (PEG dilemma) « Cytotoxicity * Metabolomics
= Opsonization = Cell internalization
* Blood circulation half-life « Targeting * Biomedical exploitation
* Targeting
* Diagnosis

* Drug delivery etc.

https://doi.org/10.1038/nnano0.2017.61
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Nanomaterials transformation NencCommons

= Areleased nanomaterial will change itself and affect its surrounding environment



Data Curation & NIKC Instance
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Data Curation: The process of data collection and organisation
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Building on OpenRiskNet approaches NerECaE
Service-oriented science  _ =
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® Standardize
o Agree on e.g. interfaces,
data formats, protocols

etc.
® Decompose and

compartmentalize
o Experts (scientists)
provides services
o Achieve interoperability
by exposing data and
tools as Web services
via APls

(/':N,OpenRiskNet
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3" party application Web page
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Scientist

Scientist
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NanoCommons data management tasks rcommer-

Nano-Knowledge Community

Data providers NanoCommons Knowledge Base Provision of data to consumers,
modelers, automatic workflows

W and regulatory community

NanoCommons
—
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protocols DB «—— Enhancement:

Quality control,
Projem annﬂtaﬁon,
Electronic lab warehouses automatic and

manual curration

i NanoFase T

NanoReg2 /

L el —
Nanolnformation _I—. Salax
- — 3=
protocols

111

Harmonization

Assimilate e.g. model output for re-dissemination

Using multiple APIs — federating databases and semantic mapping layer on top — flexibility for data providers
Using Jupyter notebooks — data pulling, data pushing, modelling, standardised reporting templates etc.
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Semantic interoperability S e
Ressarcher Modeller Regulator Management
Machine Model Approv Dash-
learning validation al boards
Query, analyse based
Ul { API g mar dr
// : - ___""'_i__; et ) -
Semantically Integrate
any kind of data
Original
DBs

NanoMILE/NanoFASE/NanoReg/eNanoMapper



Key lessons from OpenRiskNet Neneommons
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- Data licensing and data ethics statements as condition
of (in vivo) data integration

 Ethical approval / animal licence
etc. as part of the metadata
linked to the dataset

* Protocols integrated as data /
metadata

il l\\_l_

“Lately I've been feeling ethical.
Can you prescribe something for that”
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Service descriptions & discovery

Date Created

Date Updated

e The catalogue provides a detailed description of the services, and provides direct
links to the service environment, their APls and to all related support resources.

e The catalogue supports the users in filtering the information on services offered Name
offerings and the corresponding tools based on predefined descriptors. URL

APl URL

NanoCommons Services API Type

Date Published

Category v Service type v Targeted users v Filter Reset

eNanoMapper database

The eNanoMapper prototype database is part of the computational
infrastructure for toxicolo nt of engineered

nanomaterials, developed anoMapper project.
Provides support for uplo

richt Univ

/. Bioinformatics
safety, Information extraction

DETAILS = VISIT SERVICE —

Jagpot API

Generate, store and share predictive statistical and machine
learning models

Jagpot is a user-friendly web-based e-infrastructure containing many
S ces integrated under

Pis. The Jagpot infrastructure all e user to build

t preprocess data, comptite

applicatior

N
Analysis tool, Pre
Model, Data mining tool, Service
Computational modelling, Predictive toxicology
Biokinetics, Predictive modelling

nal Technical University of Athens
ssing tool, Trained model, Model generation tool,

DETAILS —

Jagpot GUI

Generate, store and share predictive statistical and machine
learning models

Jagpot is a user-friendly web-based e-infrastructure containing many
data analysis and modelling microservices integrated under
harmonised APIs. Jagpot GUI is a user interface that allows the end-
user to use most ...

[

Technical University of Athens
w ication, Vi
Trained model, Model generation tool, Model, Data mining tool
Computational modelling, Predictive toxicology

Predictive modelling

DETAILS —  VISIT SERVICE —

ACEnano knowledge infrastructure

Collection and sharing of physicochemical characterisation
protocols, structured metadata and data

characterisation of nanomaterials and aims to further disseminate this
knowledge to the

Edel onnect GmbH
Database / data source
Computational modelling, Predictive toxicology
Chemical properties, Nano safaty, Risk assessment

DETAILS —  VISIT SERVICE —

Web: https://infrastructure.nanocommons.eu/

Service
identification

Training and
user support

Provider name
Provider contact

Provider organisation

Category

Service type

Implementation status

Technology readiness level

Licence type
Licence

Login required

Tagline

Description
Applicability domain
Topic

Biological area

Targeted industry
Targeted users

User support service
User support contact
Documentation center

References


https://infrastructure.nanocommons.eu/
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Nano-Knowledge Community

Service descriptions and discovery NenoCemmore

General description

Direct URLSs to the
service

Service identification

Training and user
support

Contact and
additional
information on
licence, TRLs, etc.

NanoCommons Services

NanoCommons

Jagpot GUI

Generate, store and share predictive statistical and machine learning models

\ Jagpot is a user-friendly weh-based e-infrastructure containing many data analysis and modelling microservices
integrated under harmonised APIs. Jagpot GUI is a user interface that allows the end-user to use most Jagpot
functinalities, empowering the user to build applications that preprocess data, compute descriptors from raw
data (such as electronic images), create, validate, store and share predictive machine learning models and
generate reports in standard formats. Jagpot has been developed by the Unit of Process Control and
Infromatics in the School of Chemical Engineering at the National Technical University of Athens.

Type: Workflow, Application, Visualisation toal, Analysis tool, Processing tool, Trained maodel, Model generation
tool, Model, Data mining tool

API Type: Based on Jagpot API that uses REST under OpenAPI2 specification

Cat es: Knowledge bases, Processing and analysis, Visualisation and reporting
> Applicability domain: Computational modelling, Predictive toxicology

: Predictive modelling

y: Chemicals, Nanotechnology

s: Data managers, Risk assessors, Researchers, Students

argeted indust

Targeted us

ice: https://github.com/KinkyDesign/jagpot-web/issues

cumentation: https://github.com/KinkyDesign/jagpot-web/

ences and training materials:

+ Chomenidis et al, 2017 (https://pubs.acs.org/doi/abs/10.1021/acs.jcim.7b00223)
+ Video: https://www.youtube.com/channel/UC-j4T5s5li4iMm75AAQI) 7w

/- National Technical University of Athens
 hsarimv@central.ntua.gr

s: Graphical user interface available
diness level: TRL 7 - system prototype demonstration in operational environment
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Services tailored by stakeholder / user  rercommer-

Nano-Knowledge Community

OpenRiskNet

e-Infrastructure Resources & Training Participate Events News About

Resources & Training

This page contains resources and training materials to support OpenRiskNet users in getting familiar with the
services and tools available in the e-infrastructure. On top of tutorials and video demonstrations, you will also
find information on our publications (e.g. peer-review articles, presentations, posters) that may help you further
in learning about OpenRiskNet concepts and implementations.

Category v Risk assessors ~|  Organisations involved ~|  Filter Reset

Identification and Linking of Data related to AOPs of AOP-Wiki [AOPLink] SERE

Marvin Martens and Egon Willighagen (Maastricht University, Department of Bioinformatics - BiGCaT)

l
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The NanoCommons offer NenoCommons

= NanoCommons integrates the nanomaterials communities
around an agreed set of approaches for data generation,
data management and nanoinformatics to support the risk
and hazard assessment of NEMs.

= NanoCommons is integrating and developing tools and
services for use by the nanomaterials communities

" These tools and services can be accessed through the
NanoCommons Transnational Access scheme

a & =

Experimental Workflows Data Processing Data Visualisation Data Storage
Design & Implementation & Analysis & Predictive Toxicity & Online Accessibility



OpenRiskNet case study approach
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Y
MetaP

Metabolism prediction

Key requirements:

® Extensible
® |[nteroperable
® Scalable

Reverse dozsimetry and

PEPK prediction

Coherent vision of what each is
demonstrating and how they are
interlinked and provide a complete
computational workflow.....

jol‘_

Structure

TGX 1 oo

Toxicogenomics based
prediction and mechanism
identification

.

Cgili

SysGroup

A systems biclogy approach
for grouping compounds

AOPLink

|dentification and linking of
data related to AOP Wiki

NanoCommons has some way to go to
achieve this level of sophistication.......

%

Maodelling for Prediction or

Read Across

pre-reasoned datasets and
searching

— —— Data curation and creation of
Chem |D




NanoCommons case studies Nenecemmons
Dataset curation & integration %
ﬂ_—, SCINO-I—E Jagpot models
Enalos tools

NanoPHEAT

elixir

ACEnano neXtprot %
LS TRRAS bluefroq

Knowledgebase utilisation
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NanoCommons Knowledge Infrastructure g

Username:

Password:

NaoanoCommons

Nano-Knowledge Community

i
_~I7  NanoCommons Platform | Search...

# Home BioXM Folder~ (0) Collect~ & Admi

S\ Mews

Welcome to the NanoCommons Knowledge Base

& My Profile

© Help
¥ Help Desk
¢ Analysis ‘
& Browse Ontologies M
L Data Upload
I O m ax Data Access Upload Data

INFORMATICS




Data management, data lifecycle & metadata e g

FAIR

Acquisition

Manipulation

Analysis

Analytical and

statistical protocols,
modelling




Data warehousing: external data sources R~

« eNanoMapper a

« NIKC and
NanoFase

Data - view,
filter, analyse,
API

aaaaaaaaa

° AC E n a n O _‘ : = = EdelweissData™

Example dataset:
https://dataexplorer.develop.

- edelweiss.douglasconnect.co
g s m/?dataset=57bb443e-f7e4-
T 49a3-bafc-e35067454d8b



https://dataexplorer.develop.edelweiss.douglasconnect.com/?dataset=57bb443e-f7e4-49a3-bafc-e35067454d8b
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NanoCommons Corona prediction Tool rerecormor-

Protein UniProt ID

GROMACS — PMF of Au -
AA

United atom
model
generation

Evaluation

of core

notential Energy E.. for
heat map protein

Electrostatic
potential
energy




Nanomaterials image analysis tools NaneComors

c NanoXtract: Nanomaterials Image Analysis Tool Powered by Enalos Cloud Platform

Computation LUser Guide Download demo image
Step Image
|

A AgPURE 1.png

NM type B [Circular -
Circular

Comp. Branches Cylindrical
Plates

Activate Capture Other

Measuered length (nm)

Line length (pixels)

pxls/nm ratio

Figure 1: Image upload parameters. [A] Browse button. [B] Nanomaterial type list: Circular/Cylindrical/ Plates/Other.

http://enaloscloud.novamechanics.com/EnalosWebApps/NanoXtract/



https://app.jagpot.org/nanolmage/


https://app.jaqpot.org/nanoImage/
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Our consortium NeneCommons
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University
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