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Content

« Data

 Predictive (and descriptive) models?
« Goal

« Components

« Persistent digital identifiers

* First 100+ DOls for predictive models
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From data through information to knowledge ‘Qms

=N\

* Abstraction — pieces of
information are ordered
— In form of model(s)

Know
-ledge
« Data put into content with
other data ...
— molecular structure Information
— annotations
« Measurements,
calculations
Data

Gasteiger & Engel, Chemoinformatics, Whiley 2003
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Predictive and descriptive models? ‘Qsams

= N f
(Quantitative) Structure-Activity Relationships — (Q)SAR

Property Structure
Physical ) .
!:B’ n, nD, N | \>
Chemical k\ N
pKa, logk, ... N
Specroscopic (Q)SAR/(Q)SPR methods: o
Ot Vima, - Regression,
Thermoglxlnacr;n © Arctificial neural networks, HO
Biomedical Genetic algorithms,
ICsp, LDs, ... Classification, W=Y(r,R)
T Etc.

A 4
A

Activity = f (structure)
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Main goal “

QsarDB extends
the value of (published) predictive in silico models
In chemistry and
related areas of biomedicine, biotechnology,
predictive toxicology, efc.
via improving accessibility, transparency and reproducibility
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What for QsarDB Is designed? ‘

« To preserve QSAR information

e Toma
e Toma
e Toma
e Toma

ke QSA
ke QSA
ke QSA

ke QSA

R information transparent
R information reproducible
R information accessible

R information easily transferable

« To adapt to the change in the structure of QSAR
community ... more model users than developers
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Communication of in silico models ‘

 Dominating approach ... printed media

 The main advantage is

— peer review process for the independent evaluation
of the scientific work and

— established distribution channels to reach the
Intended audience.

« The disadvantage is ... static nature of printed
media ...

— accessibility, traceability and reproducibility
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QsarDB has three major components ((

« Data format
— QSAR model archive (ie. small database - QDB)

« Smart Repository
— collection of archives

 Tools for QDB archive creation
— Command line
— Graphical user interface
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QsarDB '

QsarDB data schema & format

 Containar ) i-#] archive.xml
Attributes @ compounds
" Id %] compounds . xml
* Name
+ Description E| @ 1
 Lables P R
« Cargos
Cargos
+ BibTeX
EI ﬁf _W properties
§----1—| properties.xml
(" Parameter "\ Compounds Model El @ 1
Attributes Attributes . =] values
«CAS « Property id . ~| references
Cargos - InChl
* UCUM Cargos
« Values Cargos « PMML
\-Referenoes 2 « Structure «RDS
Property Descriptor Prediction
Attributes Attributes Attributes
+ Endpoint * Application « Model Id
« Species - Type
« Application
Cargos
- BODO

Villu Ruusmann, Sulev Sild, Uko Maran*,
QSAR DataBank - an approach for the digital organization and archiving of QSAR model information.
Journal of Cheminformatics, 2014, 6:25. http://dx.doi.org/10.1186/1758-2946-6-25
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Electronic representation of predictive models ‘Q

- PMML «  PMML format supports
— Open standard for — Association rules
representing data mining — Cluster models

models in XML format

— Neural network
— PMML covers the following ; N

— Regression

topics
« Data preprocessing — Random forest
described through data — Tree models
dictionary, mining schema, — Support-vector machines
transformations — Ensemble models (all of the
* Model representation above)

» Post-processing (e.g. scaling
model outputs)

« Other options are possible:

— For example RDS data format
(R native model representation
mechanism)
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Smart repository: www.gsardb.org ‘

« DSpace platform www.dspace.org)
Introduced QSAR specific metadata
QsarDB archive submission process

User interface of the web application

— Item view to display information about QsarDB
archive content

— Explorer tool
— Prediction tool

Web service for predictions
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Repository: Model uploading policy

« Must have scientific publication

,/ \ QsarDB Home

@ gsardb.org/repository/

‘osarDB
QsarDB Home

Search GsarDB -~ Q

Advanced Search

Browse

All of QsarDB

Modeling software
Model type

My Account

Open digital repository
@ QsarDB collects, preserves and distributes QSAR/QSPR datasets and
models in QDB archive format. Every deposited item has a unique persistent
handle, which makes it easy to bookmark and share interesting information. QsarDB

Explorer tools .

Online tools for browsing and analyzing the contents of deposited items.
Verify existing and discover new structure-activity/property relationships
using powerful domain-specific visualizations and integrations with external
databases.

oo Predictor tools

j% Online tools for employing deposited items. All QSAR/QSPR models yield
estimates when inputted with molecular descriptor values. Selected
executable QSAR/QSPR models yield fully-automated estimates when
inputted with chemical structure information (SMILES, InChl).

List of communities
Select a community to browse its collections.

* Open Notebook Science
« University of Tartu (E ia). Institute of Chemi: Molecular Technol

Recently Added

effects. SAR and QSAR in Environmental Research 2010, 21, 7-8, 711-729.
Geven Piir (2014-07-01)

c Chemicals in Pimephales promelas (Fathead Minnow). J. Chem.

Modelin:
Inf. Model. 2005 45 5 1256—1286 QMRF id-new: 13-203-0011; id-old: Q2-17-11.126)

lins Kahn (2014-04-08)

Gramalica P.; Papa, E. Screening and Rankin DfPOPsforGlohﬁl Half-Life: QSAR Approaches for

id-new: Q13-22b-0015: id-old: Q7-17-11-112)
liris Kafin (2014-04-07)

Enoch, 5. J.; Roberts, D. W. Predicting Skin Sensitization Potency for Michael Acceptors in the LLNA

Using Quantum Mechanics Calculations. Chemical Research in Toxicology 2013, 26, 5, 767-774.

chemicals Io Da, hnm magna with whole molecule descriptors. SAR and QSAR in Environmental
Research 2011, 22, 7.8, 757-774.
Geven Piir (2014-03-27)

Uko Maran | University of Tartu

DataCite Estonia seminar | Tartu, October 23, 2014

QsarDB

12



Repository: Persistent digital identifiers

QsarDB

<

« Handle service: http://hdl.handle.net/10967/106
« DOI support available starting from August 21-st

http://hdl.handle.net/10967/106 === http://qsardb.org/repository/handle/10967/106

Chemosphere 96 {2014) 23-32

Contents lists available at SciVerse ScienceDirect

Chemosphere

journal homepage: www.elsevier.com/locate/chemosphere

Chemosphere

Measurement of baseline toxicity and QSAR analysis of 50 non-polar
and 58 polar narcotic chemicals for the alga Pseudokirchneriella
subcapitata

Villem Aruoja **, Maikki Moosus”, Anne Kahru?, Mariliis Sihtmie? Uko Maran®*

2 Lahoratory of Enviranmental Toxicology, National Institute of Chemical Physics and Biophysics, Akadeemia tee 23, Tallinn 12618, Estonia
" Institute of Chemistry, University of Tartu, Ravila 14, Tartu 50411, Estonia

@ CrossMark

HIGHLIGHTS

» REACH-relevant algal toxicity data were obtained for 50 nonpolar narcotic chemicals,
s Most of the tested compounds so far lacked published algal growth inhibition values.
 Toxicity of non-polar narcotic compounds correlated with hydrophobicity: R = 0.95.
« MLR QSAR model was derived for non-polar and polar narcotic compounds: R =0.92.
# The Verhaar classification of non-polar narcotics appears to apply for algae.

ARTICLE INFO ABSTRACT

Article history:
Received 20 March 2013

Received in revised form 28 june 2013

Accepted 30 June 2013
Available online 26 July 2013

In this paper a set of homogenous experimental algal toxicity data was measured for 50 non-polar narcotic
chemicals using the alga Pseudokirchneriella subcapitata in a closed test with a growth rate endpoint. Most
of the tested compounds are high volume industrial chemicals that so far lacked published REACH-com-
pliant algal growth inhibition values. The test protocol fulfilled the criteria set forthin the OECD guideline
201 and had the same sensitivity as the open test which allowed direct comparison of toxicity values.

Keywords:

REACH

Baseline toxicity

QSAR

Non-polar narcosis

Algae

Pseudokirchneriella subcapitata

Baseline QSAR model for non-polar narcotic compounds was established and compared with previous
analogous models, Multi-linear QSAR model was derived for the non-polar and 58 previously tested polar
(anilines and phenols) narcotic compounds modulating hydrophobicity, molecular size, electronic and
molecular stability effects coded in the molecular descriptors. Descriptors in the model were analyzed
and applicability domain was assessed providing further guidelines fo B pOse
in decision support while pefforming risk assessment. QSA odels in the manuscript are available on-
line through QsarDB repository for exploring and predi&jon services (http:{/hdl.handle.net/10967/106).
Elsevier Ltd. All rights reserye
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Login

QsarDB Home University of Tartu (Estonia), Institute of Chemistry, Molecular Technology Publications View tem

earch QsarDB

© This collection
Advanced Search

Browse

All of QsarDB

Modeling software

lodel type

This Collection

Modeling software
lodel type

My Account

Register

Uko Maran

| University of Tartu

Aruoja, V.; Moosus, M.; Kahru, A.; Sihtm3e, M.; Maran, U. Measurement of baseline toxicity and QSAR
analysis of 50 non-polar and 58 polar narcotic chemicals for the alga Pseudokirchneriella
subcapitata. Chemosphere 2014, 96, 23-32

QDB archive DOI: 10.15152/0DB 108 4
QsarDB content

Property pEC50: 72-h Algal toxicity as log(1/EC50)
Compounds: 108 | Models: 3 | Predictions: 5

Tabda: Baseline model

Regression Open in: QDB Explorer QDB Predictor
Hame Type n R2 o
Training training 50 0847 0.295

Tab4b: Main model

Regression Open in: QDB Explorer QDB Predictor
Name Type n r? a
Training training 87 0915 0.322
Valdation Sl 0.924 0.255
validation
Tabdc: Response surface model
Regression Open in: QDB Explorer QDB Predictor
Name Type n r? a
Training training ar 0.853 0.423
Validation Seoronl 21 0842 0.257
validation
Bibliography

* Aruojs, V., Moosus, M ; Kahru, A | Sihimae, M Maran, U. Measurement of baseline foxicity and QSAR analysis of 50 non-polar and 58
polar narcotic chemicals for the alga Pseudokirchneriella subcapitata. Chemosphere 2014, 96, 23-32 DO
10.1018/j chemosphere 2013.08.088

Metadata

Show full tem record

DataCite Estonia seminar | Tartu, October 23, 2014 13



Repository: Explorer — visualization ‘

 Visualizes Propery anaiysis

P 40-h Tetrahymena toxicity as log(1/1GC50)

— property data; o
— residuals; o
— descriptors;
— applicability domain; Applcabity domain analsis

¥ Williams plot

075 |

0.50 I
I

& & £ ;

= o ba o b
o o =] 2] =] i
@

Iid 133
P Gramatica plot Name methyl undecanoate
CAS 1731-86-8
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Repository: Predictor

—

 Predict: Mool s

Chemical structure input (InChl or SMILES format):
— from structure

— from descriptors Dot vt

(safe for commercial users) ¥ Hydrophobicity

‘Qsa rDB

172

35

=

+2@ 442

0.0 10 20 30

Model output

40-h Tetrahymena toxicity as
log(1/1GCH0)

40

0.723 * Hydrophobicity - 1.79

0723*1.73-1.79
-0.5392
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First 100+ DOls for predictive models “

« http://dx.doi.org/10.15152/QDB.106
* 108 DOI-s (as of 23.10.2014)
« 244 descriptive & predictive models (23.10.2014)

« QsarDB qualifies in all five Linked Open Data concept
criteria:

— OL ... Open License ()

— +RE ... machine REadable ( )

— +OF ... Open Format ( )

— +URI ... Uniform Resource ldentificator ( )
— +LD ... Linked Data ( )
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Concluding Phrases ‘

— N\ ¢
 One of our aims and reason for QsarDB is to

— help modelers to keep their published (static PDF) models
alive ... (for example http://dx.doi.org/10.1016/j.chemosphere.2013.06.088)

* Making Smart Repository even smarter:

— structure & similarity search, etc.
— new model types are coming in ...
— access for the scientific communities ...

* Preparing for interactive scientific publications!

—
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Investing in your future
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www.qsardb.org (project # 3.2.1201.13-0021)

European Union
Regional Development Fund
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