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Case Study objective

e support similarity identification in the DataCure case study (tools
to calculate theoretical descriptors of substances)

e fill gaps in incomplete datasets

e use in-silico predictive modelling approaches (read-across, QSAR)

to support final risk assessment

OpenRiskNet m www.openrisknet.org



Workflow for prediction model
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J ag pOt (NTUA)

Train. Deploy. Share.

Jaqpot offers a new way to share your models

Deploy and share your Deploy and share your R models

scikit-learn models
/ Soon to come
. Read the documentation

O ol

Jagpot (NTUA):(API), (GUI)

localhost ¢ s} [ H
X O [ » m C Code v Python3 O

modelling and analysis services

scaling
normalisation
variable selection
model validation
algorithms for DoA
QMRF reports
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Deploy the model to Jagpot service

# URL to access the jagpot service
jagpot = Jagpot(“https://api-jagpot.prod.openrisknet.org/jagpot/services/")

#alternative link for Jagpot services
#jagpot = Jagpot(“https://api.jaqpot.org/jagpot/services/")

Authentication

YYou can authenticate yourself either through username/password (have to entered everytime) or with API
key obtained from the Jagpot website (requires login and has validity for a limited time - does not have to
entered everytime)

PEA7CNVRrjLs-CANi EL! itl: M. iqhBPmb-5sKg_rL_p57dACh5Jc4

2019-10-22 18:14:23,710 ~ INFO - api key is set

From model to web service in 1 line of code

# deploy the model to jagpot
url = jagpot.deploy_linear_model(model, X_rfe, Y[['True']], title="OpenRiskNet/ModelRX", de
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https://api-jaqpot.prod.openrisknet.org/jaqpot/swagger
https://ui-jaqpot.prod.openrisknet.org

Lazar (JGU)

Lazar (JGU):(API/GUI)

A modular framework for predictive toxicology.

insilts :m;(';wgy l https://lazar.prod.openrisknet.org/api/api.json

Lazar REST Service @<

https/Aazar.prod.openrisknet.org/api/api.json

REST API webservice for lazar.
lazar (lazy structure—activity relationships) is a modular framework for predictive toxicology.

in silico toxicology gmbh - Website
Send email to in silico toxicology gmbh

GNU GENERAL PUBLIC LICENSE
See also documentation

Documentation

See curl examples for a typical workflow.

Lazar Graphical User Interface

Lazar (GUI)

Servers

[ https:/lazar.prod.openrisknet.org - The APl server v ]

Similar to the read across procedure in
toxicological risk assessment, lazar creates
local QSAR models for each compound to

be predicted.

OpenRiskNet

il bkdogy  OPEnRiskNes lazar toxicity predictions o2

Problems, bugs, ideas for improvements ? Please report at our issue tracker , check out the FAQ page or send us an email. &% [version: 1.3.1]

Please cite in scientific publications.

1. Draw a chemical structure
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JSME Molecular Editor by Peter Ertl and Bruno Bienfait bi
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https://lazar.prod.openrisknet.org/

WEKA Rest Service (JGU): (API)

WEKA services wau

JG l U weka-rest-ui https://jguweka.prod.openrisknet.org/openapi/openapi.json Explore

The WEKA
JGU WEKA REST Service =@ modelling

https://jguweka.prod.openrisknet.org/openapi/openapi.json We b - S e rVI Ce S by
RESTful API Webservice to WEKA Machine Learning Algorithms. This webservice provides an OpenRiskNet compliant REST interface to machine learning algorithms from the J G U p rovi d e an
WEKA Java Library. This application is developed by the Institute of Computer Science at the Johannes Gutenberg University Mainz. .
OpenRiskNet is funded by the European Commission GA 731075. WEKA is developed by the Machine Learning Group at the University of Waikato. O p en R IS k N et
See Documentation, Issue Tracker and Code at Github. CO m p |.| ant R EST
Data Mining Group JGU Mainz - Website 1
Send email to Data Mining Group JGU Mainz I nte rface to th e
GNU General Public License 3 machine learning
JGU WEKA REST Service Documentation on GitHub .

algorithms from

algorithm N

the WEKA Java
Library.

/algorithm Get a list of algorithms.

/algorithm/BayesNet REST interface to the WEKA BayesNet classifier.

/algorithm/BayesNet/adaboost REST interface to the WEKA AdaBoost M1 with BayesNet classifier.

/algorithm/BayesNet/bagging REST interface to the WEKA Bagging with BayesNet classifier.
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https://jguweka.prod.openrisknet.org

CPlogD, metpred and LTKB predictions wu

S

e CPlogd (UU): (Ul)
* Metpred (UU) (UI)
° LT K B ( U U ) : C l_a S S i fi C a.ti O n f O r LT K B d a.t a ( N O V S Improving Site-of-Metabolism Predictions by Defining Reaction Centers using Reaction SMARTS Patterns

Ola Spjuth, Lars Carlsson, Jonathan Alvarsson, Staffan Arvidsson Mc Shane, Catrin Hasselgren, Lucija Peterlin Masic, Wesley Schaal, and Scott Boyer

most, No vs less, No less vs most) i
e Blood-brain-barrier-penetration (UU): (API)

MetPred @

Jmetpred,prod.openrisknet org/v2/openapijson

This is the MetPred prediction service, deployed as a RESTful webserver. For a graphical user interface, please add “/draw” to the URL in the browser.

Predict

predicti ge Pred o image

Venn-ABERS model Classification model

/prediction Predicta single compound

Blood Brain Barrier Penetration @

{ sase uRL: b

mb.io cpLogD

to:/blood-brain-barrer-penetration-cvap-cpsign.prod.openvisknet orglopenapijson
UpPsALA
UNIVERSITET A Venn-ABERS model buit by CPSign for predicting molecules

' : the developer - Website
% DG (m cpLogD - confidence predictor for logD Send email to the developer
~A00BO0O0F %

©Aros Bio - All rights reserved

Instructions: Draw your molecule in the editor, the prediction underneath will
update as you draw.

The model predicts Log D based on a support vector machine trained on Schemes

data from ChEMBL version 23 comprising approximately 1.6 million
compounds. The confidence interval is calculated for the confidence

specified by the slider using the conformal prediction approach. For citing

this service and for more information:

A confidence predictor for logD using conformal regression and a Predict
support-vector machine
Maris Lapins, Staffan Arvidsson, Samuel Lampa, Arvid Berg, Wesley Schaal, /predict Make a prediction on a given mojecule
| JSME Molocular Edtor by Ptor Ertland Bruno Bintat > Jonathan Alvarsson and Ola Spjuth Journal of Cheminformatics 10.1 (2018):
Confidence: =" 095 7. X .
hitps:/fink.springer. 10.1186/513321-018-0271-1

IpredictTnage Ve apedeion e o en ol
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https://cplogd.prod.openrisknet.org/draw/
https://metpred.prod.openrisknet.org/
http://ltkb-no-vs-most-cpsign.prod.openrisknet.org/
http://ltkb-no-vs-most-cpsign.prod.openrisknet.org/
http://ltkb-no-vs-less-most-cpsign.prod.openrisknet.org
http://ltkb-no-less-vs-most-cpsign.prod.openrisknet.org
http://blood-brain-barrier-penetration-cvap-cpsign.prod.openrisknet.org/
http://blood-brain-barrier-penetration-cpsign.prod.openrisknet.org

Jupyter & Squonk w

jupyterhub-jupyter.prod.openrisknet.org

in] o

@ sacpot APl supyteriab 3 sty escr.

ConvertcURLc. £ Openisket .

® Jaapot A1

® Jagpot API

® Jagpot APL

File Edit Kernel Hub Tabs Settings Help

+ S c ReStAPL2.OR! X [ RestAPI_2.ipyn X

o B+ X OO » 8 C Code
Name Last Modified

JagpotLipynb 2 months ago regyes

ORN.pynb 7 minutes ago headers - {

[ RestAPL2.pynb 18 minutes ago

Running

Commands.

ponselogin - reques: eaders, data-data)
ponselogin
json

Json. loads (responselogin.
qtoken-todos [ 1
3qtoken

headers - {

’ Jqtoken,

responsevalidation e , headers-head

responseValidation
<Response [200]>

responsevalidation

Jupyter notebooks infrastructure

OpenRiskNet

B studes viual

Python3

Jupyter Notebooks (Ul)
Squonk Computational Notebook (Ul)

MolfileUploadt SdfUpload1 ParallelCoordinatePlot1
Molfile SDFile idx Energyhbs o3DASCore
pyrimethamine.mol dhfr_standardized.sdfgz 250 -

O (Comemsoneton  [E2D
200 120

Name field name

Choose file | Nofile chosen
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110
w w = 150
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100
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P e & 8
RDKitOpen3DAlign1 o
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latest v
Query mol index NGLViewer1
3 Input 1 Input2
03DAlignscore threshold
2500
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Displaytype =
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b d Cartoon
Hyperball
o Licorice
Spacefill

Squonk Computational notebook

www.openrisknet.org


https://jupyter.prod.openrisknet.org/hub/login
https://squonk-notebook.prod.openrisknet.org/portal/?1

Consensus modelling ewo

File Edit View Run

P

Kernel Tabs Settings Help

= + * C i [% consensus-single-web-C X | (W lazar-workflow-get-modi X = jagpot-descriptors.ipynb X % jagpot-model.ipynb X

/- |/ ModelRX / Blood-brain barrier - Lazar / B+ X0 ™ » m C Markdown v Python3 O
N.me LastModlﬂed P3 = a@xs|ij.aryy, veLL v JIL N J, wWiOwn, poctom=pLsL v JL F ), Cowr=scowrNnonpenewracingy
HH compounds.csv 18 hours ago axs[1].set_xticks([e, 1])
¥ axs[1].set_xticklabels(['Yager', 'Dempster'])

® 3} lazar workflow.workshop.postman_col... 18 hours ago axs[1].set_xlim(-0.5, len(models) - 0.5)

W] lazar-api-model.ipynb

18 hours ago

(W lazar-predict.ipynb 18 hours ago

® (W lazar-workflow-get-model-training-da... 18 hours ago

(M| lazar-workflow-get-model-validation-... 18 hours ago

O (W lazar-workflow.ipynb 18 hours ago
M Lazarmd 18 hours ago

HH predictions_Lazar.csv 18 hours ago
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axs[1].set_ylabel('")

axs[1].set_yticklabels('')

axs[1].set_ylim(@, 1)

axs[1].set_title('Consensus predictions')

fig.legend((p1[@], p2[e], p3[@el), ('penetrating', 'uncertainty', ‘non-penetrating'), bbox_t

fig.show()
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