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Based in Sofia, Bulgaria
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Provides consultancy, technical services and software development in the areas of
chemoinformatics, QSAR and data mining since 2004,

Develops and maintains several open source software products, designed and developed
in close co-operation with academia, regulatory bodies and industry. Examples:

. Toxtree (toxicity prediction, threshold of toxicological concern estimation);
Toxmatch (for encoding and applying chemical similarity indices);

. Ambit (a QSAR decision support system, including generic database management,
structure conversions and searching, as well as applicability domain assessment);
Ambit REST web services;

. (Q)SAR model reporting format (QMRF) inventory;

Partner in several EU FP7 funded projects:

CADASTER (2009-2012), OPENTOX (2008-2011), TOXBANK (2010-2015) (SEURAT-1 cluster);
Associated partner in the EU FP7 project OpenPHACTS;

http://www.ideaconsult.net
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AMBIT

« AMBIT, AMBIT XT

CEFIC Long Range Research
Initiative project “Building blocks for a
future (Q)SAR decision support
system: databases, applicability
domain, similarity assessment and
structure conversions”, Ambit XT
(Standalone GUI, workflow)

« AMBIT REST web services

= OpenTox Application Programming
Interface (API)

= Web Applications using AMBIT
REST web services

Software

Journal of

Cheminformatics

http://ambit.sf.net

[ AnerT
& - C [ ambitsourceforge.net el N
Version: 2.4.8 Toxtree ™ | Toxmatch T | ToxPredict T | AMBIT 2.0 T | AMBIT REST web services ~
| AMBIT AMBIT b
I Introduction
«
| Dovmioas AMBIT is an open source software for chemoinformatics data management which
1 AMBIT REST ists of a MySQL — database and functional modules, allowing a variety of
web services quemes data mining and predwctwe models building and apphcatlon
¥OpenTox API "
I (with exampies) The modules were initially designed and developed to serve as building blocks of a
n desktop apptlcatwn (Ambit Database Tools), as per the requirements of a CEFIC
“AMBIT OpenTox | | p| =
AP1
implementation
Support
Support and AMBITZ |
feedback
Forum AMBITZ is the current version and a complete redesign of AMBIT software, includes
Mailing lists more features and better performance. Last but not least, all the functionality is
Bug reports available via REST web services. AMBIT2 consists of multiple modules with well
AMBIT defined dependencies, which can be used in a stand alone mode or embedded in
g other applications.
publications
How to cite AMBITZ modules and applications can run on any platform, supported by Java 1.6
AMBIT or higher.
Project
Documentation
“Project : :
! AMBIT Applications
Information
e J
Mcolrenen _— =

T e O =]

Highly accessed

AMBIT RESTful web services: an implementation of the
OpenTox application programming interface
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AMBIT WEB SERVICES

DATASET WEB SERVICE

« Chemical structure query

» Upload chemical compounds and
properties
 Data collation

* Built-in heuristics for automatic
discovery of 2D chemical structure
Inconsistencies;

» Uploading a file with chemical
structures and properties makes it
automatically available in several
formats; structure and similarity
searchable;

© AMEIT

€& — C |3 bwps//ambituni-plovdiv.bg:8443/ambit2/ui/query?option=auto&type=smiles&threshold=0.8&funcg)|

- _________ e

m h q Structure search
@ Exact structure O Similarity © Substructure
Enter CAS,EINECS, Chemical name, SMILES or InChl.

llllll‘

v2.4.13-SNAPSHOT

# Home

AOQUE!

Search by identifier

&+

Showin

Select
Unselect

£ v 0 1912-24-9

]

fenamine Max number of hits

10

Refresh

@ Datasets

#D9
=)=
# D11
[W)E=]
#D1
=)=

& Predictions

F MB1767

CPDBAS

DBPCAN

ECHA list of pre-

registered
substances
(200%0327)

DRAGONe

g 1 structures (1 to 1)

1912-24-9 217-617-8 6-chlora-
atrazine

1,3,5-Tria]
-Chloro-3

atazinax;

-
E| Name

4 value

CAS

EC

HName

Mame

1912-24-9|1912-249

176178

B-chloro-M-ethyl-N'-isopropyl-1,3,5-triazine-2 4-diamine
atrazine|Atrazine|l,3,5-Triazine-2,4-diamine, 6-chloro-MN-ethyl-N'-[1-methylethyl)-|-|
t; chromozin; Crisamina; crisatrina; Crisazina; Cyazine;|Extrazine I fenamine; Feng|
ATRAZINE|ATRAZINE[1, 3, 5-Triazine-2,4-diamine, 6-chloro-N-ethyl-N-[|SPECTRUMS33)|
isopropylamino-6-chlor-1,3,5-triazin [German]|2-Ethylamino-4-isopropylamino-6-t|
diamine |Akticon|Atrazine [ANSLBSLISO]|ERN 0612020|Crisazine[1-Chloro-3-ethyla|

NUNCIOONCCICCNA nelMneNCIOWCINT InfeineinTINCIOCONC O]

Avalilable as online services, as a downloadable archive
or Virtual Machine appliance
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DATASETS WEB SERVICES

« AMBIT uses MySQL with a Default database content :

flexible database schema. Aggregation of data from multiple
 There are no predefined field Sources

names for chemical properties. ECHA list of pre-reqistered substances,
« The properties are annotated EPA DSSTox , ECETOC skin irritation |,

ith tol tri LLNA skin sensitisation ,

with ontology entries Bioconcentration factor (BCF) Gold

e The OpenTox APl is database Standard Database , ToxCast |,

. Benchmark Data Set for pKa Prediction,
engine and database schema Benchmark Data Set for In Silico

agnostic Prediction of Ames Mutagenicity , Bursi

. Supports common chemical AMES Toxicity Dataset , EplSUlte data ,
: PubChem subset, confidential data, etc.
formats for data import

Download: The resources are serialized in
various formats (RDF, JSON, SDF, etc.)

IDEACONSULT LTD.




AMBIT WEB SERVICES

AMBIT @ sourceforge.net | Help | Login | Register

ﬁjmhit Models

-
C O M P l | I I N ( ; S I R V I C I S ;n.u..”. Regression, dassification, dustering, structural alerts, applicability R
v domain, structure optimisation

Model at http://localh it2/model/1

& Home

- -
* Descrli ptor calculation (C DK Sp—— TorTee: Crane s .
! Ty —— Training algorithm http:// 8080/ ambit2/algorithm/ toxtreecramer
M O I AC D rag OI | etC ) . O Addnew structure | 170ining dataset ? N/A Build another madel
- Add new structure
! ! ! EY —— Independent variables (X) [ Browse
Import a new 5 _
. . ?
° 2822 L — Dependent variables [5] Browse
Import properties
odel puliding methoas o 3
" . . & Predict Predicted (Ypred) ? toxTree.tree.cramer.CramerRules [=] Browse
classification, regression CLTE R PO S
) 1 4 Alsorithms Once a modet s built, it 15 assigned a model URI and can be applied to
- datasets and compounds. The result is a dataset, identified by a
C|u5ter|ng)- * o
! oo =3 =3 gl Dataset URI ? hitp-Hlocalhost-8080/ambit?/dataset/20 Use training dataset
Help: Model service
[ J

Expert rules (Toxtree); e S

calculate descriptors
automatically.

* Applicability domain assessment; e
 Chemical landscape analysis e .
« Tautomer generation B

X

Observed

Wrappers for third party tools and Bt
web services.

[® High (Cass ) @ 1 (Class IT) ® Low (Class 1]

Calculations launched in in an uniform way (REST API)

IDEACONSULT LTD.




CHEMICAL LANDCAPES ANALYSIS

susviecrar [ Il An efficient method for identifying

activity cliffs, implemented in Ambit
and available via OpenTox API

Similar compounds (Activity cliffs) Similar compounds (Smooth landscape)

OO T2, | oo

Tanimoto=1 Tanimoto=0.95 Tanimoto=0.82
Activity=100 Activity=0 Activity=85
ID =10229 ID =10705 1D =10902
2,3,7,8- 2,7- 1,2,3,7,8,9-
tetrachloroox... dichlorooxant.. hexachloroox...
Color by tautomers Color by QMap . ), .

Curr Top Med Chem. 2012;12(18)1987-2001.
Chemical landscape analysis with the OpenTox framework.

Jeliazkova M, Jeliazkov V.

Ideaconsult Ltd., 4 AKanchey str., Sofia 1000, Bulgaria. jeliazkova.nina@amail.com
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AMBIT IT TECH

REQUIREMENTS

Server: .

- Javal., 1.7 o

« Tomcat 5.5, 6.X, 7.X o

« MySQL5.5 o

Clients: .

* Modern JavaScript enabled o
browser

Desktop applications
Workflow engines

MAIN LIBRARIES

The Chemistry Development Kit
AMBIT SMARTS

AMBIT SMIRKS

AMBIT Tautomers

INChl / INI-INCHI

Restlet (REST)

Machine learning (Weka , etc.)

The clients communicate via
OpenTox API (Application programming Interface)

IDEACONSULT LTD.



AMBIT WEB SERVICES AS BUILDING BLOCKS

 Web applications

« http://ToxPredict.org — aggregates remote predictions
 OpenTox API Wrapper for SOAP web services

« QMRF database (server & client)

« Applicability domain used by CADASTER web site (client)
« REPDOSE structure & similarity search www.repdose.de
« Xenobiotics Metabolism Database XMetDB (server & client)
* Bioclipse — OpenTox (client)

 CheS-Mapper (client)

« Toxbank structure search (server & client)

web edition (AJAX client)

IDEACONSULT LTD.


http://toxpredict.org/
http://toxpredict.org/

TOXTREE 2.6.0

ES t I m at eS to X I C h az ar d b y ap p | y I n g r;. Toxtree (Estimation of Toxic Hazard - A Decision Tree Approach) v2.5.4-SNAPSHOT [E= =

File Edit Chemical Compounds Toxic Hazard Method Help

X rt d f i n d r I r r n d File: D:nina\ldeaConsult\Projects\2013 - SyngentalAmes\SyngentadmesDataSet_OnlyIDsAndSMILES _forNinaJeliazkova.csv™
expe erined rules, arranged as a S——r———
p oxic Hazar mutagenicity rulebase by 155

rror when applying the decisio. ..

decision tree. Commissioned 2005 by JRC. ~fzu=mmmsss.

Negative for genotoxic cardino... Structural Alert for genotoxic carcinogenicity
Negative for nongenotoxic car...

17 plugins: Cramer rules , Verhaar e O ——
- IQSARS,B applicable?
SA10_gen

scheme , Skin irritation, Eye irritation, [ | ———
Mutagenicity and carcinogenicity, R e
Biodegradation, Reactivity domains,
Protein binding, TTC Decision tree,
SMARTCyp , in vivo micronucleus
assay in rodents , Structural Alerts for

Functional Groups, etc.

i QSA24 gen.op unsaturated atkoxv No
i QSA25_gen Aromatic nitroso group No

-] QSA26_gen Aromatic ring N-oxide No

88 Q3A27_gen Nitro aromatic Yes

i QSA28_gen Primary aromatic amine, hydroxyl amine and its derived esters (with
restrictions) No =
i QSA28bis_gen.Aromatic mono- and dialkvlamine No ‘ “

i QSA28ter gen Aromatic N-acyl amine No
-] QSA29_gen Aromatic diazo No
i QSA30_gen.Coumarins and Furocoumarins No
#8 QSA37_gen Pyrrolizidine Alkaloids No
i QSA38_gen Alkenylbenzenes No
i QSA39_gen_and nogen.Steroidal estrogens No
H H M M 88 QGenotoxic alert?. At least one alert for genotoxic carcinogenicity
New decision trees can be built with Ve Cos St i st s

i QSA10_gen.o.p unsaturated carbonyls No

the GUI or by developing new plug- m B s s s e
ins in Java code . .

Download at
http://toxtree.sourceforge.net

IDEACONSULT LTD.



http://toxtree.sourceforge.net/verhaar.html
http://toxtree.sourceforge.net/verhaar.html

HTTP://TOXTREE.SF.NET/PREDICT

/ '] ToTree for Web X \‘_\ g e 1 ¥ oD g

€ < C [ toxtreesourceforgenet/predict/?server=httpyfapps ideaconsuftnet8080/ambit2 ol P s AJ AX I n te rface fo r TO Xtre e

© AMBIT M Inbox (101) - elizzko., € AMBIT

ToxTree for Weh i Frontend (JavaSCFIpt Only)

Piroctone olamine QWERY

Available structure attributes Tosicity prediction modules ° a n yW h e re (C O py J S a n d h t m I to

aii\RcN ?8: gugr%rj ihyl-6 | e ﬁ 1
name | 1-hydroxy-4-methyi6-
Names Piroctone olaming [In'e miediate (Class I ] yo u r S Ite)

SMILES CC=1C=C(CC(C)CC( Low (Class )
Cramer rules ‘ High (Class ) A B k d Am b t b
Skin sensitisation alerts (M. Cronin)  Extended Cramer rules DAuto '% | aC e n I We

Aertfor SNA... | NO

i ietine foxici ; At .
2:2; :z; mr ;ES Verhaar scheme for predicting toxicity mode of action uo ﬁ S e rVI C e S)

AertforAcyl...| NO Verhaar scheme (modified) for predicting toxicity mode of /A0 &
Alertfor SN2 | NO action

v [0 B e  anywhere (uri parameter)

. Code at github

Structure diagram
m R g https://github.com/ideaconsult/Toxtree.js
(L~

Skin irritation Ao "i

Structure Alerts for the in vivo micronuclens assay in [Auto &

Alert for SNAr Identified. NO

Alert for Michael Acceptor identified. NO
(Atert for Acyl Transfer agent dentifid. No)

[ Mart far €N iantifiad nAl

:/ [apps.ideaconsult net:8080/ambite 1Y/ ]

Web interface for Toxtree
Ambit web services serve as a backend
database and calculation IDEACONSULT LTD.



https://github.com/ideaconsult/Toxtree.js

AMBIT WEB SERVICES AS BUILDING BLOCKS

Desktop applications

» Bioclipse (www.bioclipse.net)
dynamically discovers
computational algorithms
exposed via the OpenTox servers

« Thereisa (SPARQL) registry of
available data and computational

SPARQL
endpoints
services |
Calculations +

http://apps.ideaconsult.net:8080/ontology Queries Data Exchange

Local '
descriptor _ Bioclipse QSAR
providers Queries and ‘
calculations

 When a new descriptor algorithm
or model is registered on the
OpenTox ontology service, it will
automatically be picked up by
Bioclipse.

Willighagen E., Jeliazkova N., Hardy B., Grafstrom R., Spjuth
O., Computational toxicology using the OpenTox application
programming interface and Bioclipse, BMC Research

Notes 2011 4 (1), 487

IDEACONSULT LTD.



http://www.bioclipse.net/
http://www.biomedcentral.com/1756-0500/4/487/abstract
http://www.biomedcentral.com/1756-0500/4/487/abstract

EU FP7 PROJECT OPENTOX

An Open Source Predictive Toxicology Framework

European Commission Framework Program 7 funded project (2008-
2011)

Objective: develop a distributed framework for predictive toxicology.

The building blocks considered are : data, chemical structures,
algorithms and models.

The framework allows to build models, apply models, validate
models, access and query data in various ways.

Technologies used are REST style web services and W3C Resource
Description Framework for description of services.

11 partners

Research article Highly accessed

Collaborative development of predictive toxicology
applications

Journal of

Cheminformatics

IDEACONSULT LTD.


http://ambit.sourceforge.net/rest.html
http://ambit.sourceforge.net/rdf.html
http://ambit.sourceforge.net/rdf.html
http://ambit.sourceforge.net/rdf.html

OPENTOX API

Unified REST web services for the most important
common components for predictive toxicology

OpenTox is a distributed framework by design.
There are several implementations of the

OpenTox API

Dataset

GET
POST
PUT
DELETE

Algorithm

GET
POST
PUT
DELETE

Report

GET
POST
PUT
DELETE

Ontology

GET
POST
PUT
DELETE

IDEACONSULT LTD.
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OPENTOX APl CRASH COURSE *

1) Find a compound by an identifier, structure, similarity, substructure
curl =X GET http://host/guery/compound/search/all?search=caffeine
= Returns the URI of the compound http://host/compound/328

curl =X GET http://host/query/smarts?search=clcccncl-c2ncccc2
= Returns URIs of the hits http://host/compound/456

2) Find a predictive model
curl =X GET http://host/model

Returns URI of the available models, e.g. http://host/model/8

3) Apply the model to the compound
curl =X POST http://host/model/8 -d “dataset_uri=http://host/compound/328”
= Returns URI of the results, e.g. http://host/dataset/999
= The results can be retrieved in all chemical MIME formats, as well RDF/XML, N3, CSV, ARFF, JSON, JSONP

* with the help of cURL http://curl.haxx.se/

IDEACONSULT LTD.



http://host/compound/328
http://host/compound/456
http://host/model/8

AMBIT: IMPORT A NEW DATASET

Uploads datasets in common chemical formats; No
predefined fields; Unique URI assigned

AMBIT @ sourceforge.net | Help | Login | Register

- - -
= ml'\lt Structure and properties import
Clamansi Upload a dataset of chemical structures and properties. Supported formats are SDF, MOL, SMI, C5V, TXT, XLS, ToxML
v2.4.10 (xml)
# Home Import new dataset Help: Import
structures

£ Structure search

O All datasets

O Add new structure

O Import a new
dataset
O Import properties

@ Predict

& Build model

# Algorithms

8 Models

File ? *

Dataset name ?

URL ?

Match ?

License ?

Choose File | tox_benchmark_N6512. sdf

Benchmark Data Set for In Silico Prediction of Ame

http:/fdoc.ml. tu-berlin.deftoxbenchmark/

Match by InChl [+]

http:/fwww.opendatacommons_org/licenses/pdd E

Submit |

This page allows to
upload a file with
chemical
structures and
properties. In
order to add a
single chemical
structure instead,
use Add a new

structure

HTTP POST to

http://host:port/ambit2/dataset

http://host:port/ambit2/compound

Uniform interface: (OpenTox web services API)

IDEACONSULT LTD.
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http://host:port/ambit2/dataset
http://host:port/ambit2/compound
http://host:port/ambit2/compound

THE DATASET UPLOADED

Ay |

Download as (& (@ @ = e= BF £ ) © @ =T EEON |
Page[o | Pagesic[ioo |2
Shows entries Search:

JUDSOR
G, 1. 5_475'33' . 646.602 [s] o] i) VITIC COOKE
DOERRE

MCCANI
- - "/'\Jl/\'/ﬁ\/"gﬂI 820-75-7 B 157.131 o 0 0 CCRIS CHOIE
YAMASY

I‘%‘\ 2435-T6- —_—

3. . 138.084 1 0 o CCRIS KATO.T
@
KIKUGA

MCCANI
(=} 4. \ B17-99-2 c 14Z.116 s} 0 0 CCRIS CHOI.E
YAMASY

KIKUGA
1?10:539' Z64.28 1 o o CCRIS KATO, T
TAKEDA

HTTP GET to
http://host:port/ambit2/dataset/{id} 'PEACONSULT LTD. [ 17



http://host:port/ambit2/dataset

VIEW DATASET COLUMNS

- AMBIT @ sourceforge.net | Help | Login | Register t'
AR Features
SJ NN | " l Features (identifiers, measured and calculated properties) .
v2.5.2-SNAPSHOT
# Home Showing 60 properties (1 to 10) 7 3 4 5  Next Last
A Structure search Values Nominal ]
Type ? values ?
O Al datasets s a
O Add new structure 4
F113 A STRUCTURE_Parent_SMILES OpenTaox: SMILES Dataset O String [1 No Maore
O Import a new dataset owl:sameds o7
0 Import properties .
F114 A STRUCTURE InChl OpenTox: InChl Dataset O String [] No More
O All substances
owl:sameds
® Predict , i
& Build model F115  ActivityOutcome_CPDBAS_MultiCellCall Endpoint: Carcinogenicity ataset O String [1 No More
pe owl:sameds ff
# Algorithms &
B Models F116 P STRUCTURE_Shown STRUCTURE_Shown Dataset O String [] No Mare
owl:sameds
o o «} ;
Help: Feature service F117 P TestSubstance_ChemicalMame OpenTox: ChemicalName Dataset [ String [] Mo Mare

?

What is a Feature service * | API

owlisameAs

HTTP GET to
http://host:port/ambit2/dataset/{id}/feature

IDEACONSULT LTD. 18



http://host:port/ambit2/dataset/{id}/feature

- AMBIl @ sourcetorge.net | Help | Login | Hegistel
— Y. M Structure search
CJ EE BN [ ] @ Exact structure © Similarity @ Substructure Mitriles [=] MNEC P

i Draw (subjstructure
v2.5.2-SNAPSHOT Functional groups Draw (sub)structure

Enter SMARTS or draw a structure.

# Home showing 10 structures (1 to 10)
£ Query
Substructure search _————————
) 52-53-9 200-145-1 verapamil
+F w2 .
[:}
z o
N#C Max number of hits n=
10 ~o
o\
Refresh

& Datasets -

68-19-9 200-680-0 cyanocobalamin

o D4 CPDBAS: ‘o
|j Carcinogenic E'

Potency Database

Summary Tables -

Database
L ECHA 74-90-8 200-821-6 hydrocyanic acid C#M
=] Preregistration +F w D hydrogen cyanide
list 8 =
@ Predictions £ F
# M61 130326084%09.20... ‘el
1 eccc-4893-9150- E|
dc48%3ccta¥f.w
£ M62 130326085806.47 ... 75-05-8 200-835-2 acetonitrile - o - CCEN
» Beo5-4289-9FF5- N AN Cyanomethlan.e, Ethane mtr‘llel, ethanonitrile; Ethyl nitrile;
bdbdfideblcd. % ;ns;;r;?rz;a[bomtnle, Methyl cyanide.
& MB63 130326105220.3d...
' d?b7-45bd-al5f-

03972fe7%Te.w... 5
B Download

Identifiers Data Predictions Composition

G ) 6@ =3 = K

re

Data source Property Value Endpoint

CPDEAS w5d_1547 J0Mow2OOE
CPDEAS vSd 1547 J0MowdDOE
CPDEAS wSd 1547 JOMowDOE
CPDEAS wSd 1547 JOMow2DOE
CPDEAS wSd 1547 JOMowDOE

CPDBAS v5d_1547_F0NowZD08

% % % % % %

CPDBAS v5d_1547_20Now2008

CPDBAS_v5d_1547_20Now2008

ActivityOutcome_CPDBAS_MultiCellCall
STRUCTURE_Shown
ActivityScore_CPDBAS_Rat
ActivityOQutcome_CPDBAS_SingleCellCall
TD50_Rat_Mote
STRUCTURE_MolecularWeight

DS5Tox_CID

inactive

tested chemical

Q

inactive

no positive results
41.052

9

Io o

& Carcinogenicity
STRUCTURE_Shown
ActivityScore_CPDBAS_Rat

& Carcinogenicity

& Carcinogenicity
STRUCTURE_MolecularWeight
DS5Tox_CID

MTP TechnicalReport

== . LT

HTTP GET

IDEACONSULT LTD.
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SEARCH ALL DATASETS

Ml‘\ Datasets: Chemical structures and properties
J. ' | "l Datasets by endpoints .

v2.5.2-5NAPSHOT 00 T T TETETEETIEAEEAEE SRS S s TS T  TEEEEIRT T EE TR e T

AMEIT @ sourceforge.net | Help | Login | Register

# Home Showing 20 datasets (1 to 10) 2 Next Last
£ Structure search * @
= Title ¢ Models < Download ¢
O All datasets
v *5  #pDi ViewBuild ~ GRE] . @
O Add new structure e ECHA Preregistration list

Source | dghts | Metadata

O Import a new dataset ) o )
Browse structures and properties | Structures only | Properties list | OpenAM access rights

Import properties . _
O Import properties v *5 £ D2 View Build @@_ -
© All substances £ EPAFHM: EPA Fathead Minnow Acute Toxicity Database
. Source | license | Metadata
© Predict Browse structures and properties | Structures only | Properties list | OpenAM access rights
® Build model v %5 sp4 Viewpuid EE . @
# Algorithms A CPDBAS: Carcinogenic Potency Database Summary Tables - All Species Database
Source | license | Metadata
8 Models Browse structures and properties | Structures only | Properties list | OpenAM access rghts
v %5 D ViewBuild @S .. @
sl IRISTR: EPA Integrated Risk Infarmation System (IRIS) Toxicity Review Data
Source | license | Metadata
Browse structures and properties | Structures only | Properties list | OpenAM access rights
v %5 D8 ViewBuid @El,.. @

e ISSCAN: CHEMICAL CARCINOGENS
Source | license | Metadata

Browse structures and properties | Structures only | Properties list | OpenAM access rights

HTTP GET
http://host:port/ambit2/dataset RACONSULT 7D, 20



http://host:port/ambit2/dataset

Algorithms

i
(/J BN | " . Descriptor calculations, model building and data processing algorithms

-

v2.5.2-SNAPSHOT

# Home Showing 66 algorithms (11 to 20)

B Descriptor Calculation

# org.openscience.cdk.gsar.descriptors.molecular. CPSADescriptor

@ Expert rules

First Previou: 1 3 4 5  HNext

¥ Processes  DescriptorCalculation & View

CPSA descriptor a dataset
B Toxtree ¥ Requires
input
# Machine learning dataset
# Regression ¥ Requires
structure

# Classification #

org.openscience.cdk.gsar.descriptors.molecular. AromaticAtomsCountDescriptor

# Clustering

¥ Processes  DescriptorCaleulation 3 View

Number of aromatic atoms a dataset
# FeatureSelection X Requires
# Supervised input
dataset
# UnSupervised ¥ Requires
structure

# Single Target

# Multiple Targets

&
org.openscience.cdk.qsar.descriptors.molecular. AromaticBondsCountDescriptor

¥ Processes  DescriptorCaleulation @ View

# Eager | earning Number of aromatic bonds a dataset
¥ Requires
# Instance (lazy} learning input
@ Applicability domain dataset
¥ Requires
@ SuperService structure

# SuperBuilder # org.openscience.cdk.gsar.descriptors.molecular.BondCountDescriptor

X Processes  DescriptorCalculation & View

Number of bonds a dataset
@ Structure optimisation o ernis
B SMSD input
dataset
@ Expert ¥ Requires
structure

# Housekeeping
# org.openscience.cdk.gsar.descriptors.molecular. AtomCountDescriptor

# Structure Indexing
Number of atoms

HTTP GET

¥ Processes  DescriptorCaleulation B View
a dataset

# Remote lookup X Requires
input
® Preferred Structure dataset
B Mockup ¥ Requires
structure
e «f «f FHi

Last

Implementation of ?

~
v

aromaticAtomsCount f

aromaticBondsCount 7

bondCount

atomCount

http://host:port/ambit2/algorithm

IDEACONSULT LTD. 21



http://host:port/ambit2/dataset/{id}/feature

CALCULATE DESCRIPTORS
EXAMPLE:BCUT (CDK)

=let Ixng# Algorithms

(’) BN | " . Deseriptor calculations, model building and data processing algorithms Ea—

—

v2.5.2-SNAPSHOT

AMBIT @ sourceforge.net | Help | Login | Register

& Home Algorithm at http://localhost:8080/ambit2/algorithm/org.openscience.cdk.gsar.descriptors.molecular.BCUTDescriptor Help: Algorithm
. service
B All algorithms Name BCUT descriptors What is Agorithm
Implementation of http://www.blueobelisk.org/on tologies/chemoinformatics-algori thms/#BCUT service 7 | What is

@ Descriptor Calculation

SuperBuilder © |

B Requires Chemical structure
Expert rules AMgorithm types ? | AP
T DescriptorCalculation
B Toxtree ype P |
# Machine L . Action Processes a dataset The result is a dataset,
achine learning R
identified by a dataset
# Regression URIL.
Enter a dataset URI y -ana0jambita P ?
# Qassification hitp:/flocalhost 8080/ambit2/dataset/4
# Clustering Run

# FeatureSelection

# Supervised

# UnSupervised

HTTP POST to
http://host:port/ambit2/algorithm

Parameter:
dataset_uri=http://host:port/ambit2/dataset/id

IDEACONSULT LTD. 22



http://host:port/ambit2/algorithm

THE TRAINING DATASET

(ACTIVITY & DESCRIPTORS)

o |Pagesiefinn |2 e

-H entries Search:
[l h c-11 c-1h

% 1 11.85 15.995 -0.303 0.201 4.242 b

[i] 11.85 15.996 -0.312 0.295 4.8
‘\&\‘ - 11.99¢ 15.999 -0.389 0.213 4.26
o B
LI

HTTP GET
o http://host.port/ambit2/dataset/{id}

IDEACONSULT LTD.
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- . ' '
a2l al Algorithms u
(JJ NN | " l Descriptor calculations, model building and data processing algorithms o

e

v2.5.2-SNAPSHOT

# Home Showing 9 algorithms (1 to 9)
B All algorithms & ? Implementation
of ? ¢ 3
B Descriptor Calculation
# LR K Builds a model. Regression B View o
& Expert rules Regression: Linear regression K Requires input dataset SingleTarget
B Toxtree K Requires property Eagerl earning
K Requires target variable Supervised
i i g . . . . .
Machine leamin # lsotonicRegression K Builds a model. Regression B View [
# Regression Isotonic Regression K Requires input dataset SingleTarget LY
. . K Requires property Eagerl earning
———— K Requires target variable Supervised
# Clusterning & LMSLR K Builds a model. Regression B View sy
. . X o .
# FeatureSelection Least median squared linear Requires input dataset SingleTarget
regression. ISBN-13:978-0471488552 K Requires property Eagerl earning
# Supervised K Requires target variable Supervised
# UnSupervised & MLP ¥ Builds a model. Regression B View o
Multilayer Perceptron K Requires input dataset Classification
# Single Target K Requires property SingleTarget
# Multiple Targets K Requires target variable Eagerl earning
Supervised
# Eager L ing
Hger _earnin # PaceRegresion K Builds a model. Regression B View sy
# Instance (lazy) learning Pace Regression K Requires input dataset SingleTarget
http://hdl.handle.net/10289/2131 K Requires property Eagerl earning
B Applicability domain . . .
K Requires target variable Supervised

HTTP GET
http://host:port/ambit2/algorithm

IDEACONSULT LTD. 24


http://host:port/ambit2/dataset/{id}/feature

BUILD A MODEL

AMBIT @ sourceforge.net | Help | Log in | Register

- 3
;Jmhlt Algorithms
LEaEENSE Descriptor calculations, model building and data processing algorithms Search
.4.10
¢ Home Algorithm at http://localbost: 8080/ambit?falgorithm/RandomF orest Help: algorithm
zervice
B All algorithms Name Constructs random forest. what is Mlgorithm
doiz10.102374:10109233404324 coricn ? hat is
B DESCr'i t|:|r service - | What i=
oo Implementation of superBuilder 7 |
D Expert rules Requires property AMgorithm types 7 |
m Toxtree Tvpe Classification | SingleTarget | EagerLearning | Supervised | &
¢ Machine learning Action Builds a model Once a modsl is built, it
iz aszigned a modsl UM
-~ REEI’EEE'iEII'I and can be applied to
# Classification s
COIMIPOAINEES..
# Clustering Enter a dataset URI http:fMocalhost 8080/ambit2/dataset/R 25534 ?
# EeatureSelection Enter URI of the target variable | AE:l ?
& Supervised "
F365: BCUTw-11 =
& UnSupervised
F366: BCUTw-1h
Single Target .
# Single Target F367: BCUTc-1
# Multiple Targets : F368: BCUTc-1h =
# Eager Learning F369: BCUTp-1I
# Instance (lazy) F370: BCUTp-1h
:arnin . ||
& Applicability domain | F1593: Activity | -

I Superservice

HTTP POST to

http://host:port/ambit2/algorithm/{id}

Creates a model IDEACONSULT LTD. 25
http://host:port/ambit2/model/{id}



http://host:port/ambit2/algorithm/{id}
http://host:port/ambit2/model/{id}
http://host:port/ambit2/model/{id}

THE NEW MODEL

- A48T @ sourcsforge et | Help | Login | Begist
i Hodets
[,/J Regression, dassification, dustering, structural alerts, applicability domain, structure optimization. bsarch
ClanaN1l
v14.10
# Home model at hitp://localhost:B080/ambit2/model/34
B structure search Name 130328080910.81131900-2301-4781-9876-2092196027a weka dassifiers.trees RandomForest o
B alda Training algerithm http: / flocalbost: 3080/ ambit2 /aksorithm/ RandomForest
Training dataset ? htto:/ flocalhost: 8080/ ambit2 / dataset/ RIS Build another model
O dd new strucure
Independent variables (x) ? BCUTw-1h lz‘ Browss
[ import 3 new dataset
Dependent variables (Yobs) ? Activi Browss
[ Import properties P bl lz‘
e predicted (vpred) ? Activity |z| Browss
& o . Representation and Statistics View text
Action ? Fredict proparties
& mnthnﬁ Onde 3 Mol 5 Dt 1t Gsned 3 model URI and G e apptid to datasets and compoundt Tha result § 3 dataset, iNntid bya
datazgt URL
B dogss
Dataset URI 7 hito:/ocalhost: b At st B Uz training dataset
ttp:/localhost:B080/ambit2 dataset/R2EE4 e
e
Halp: Mael ez Prediol Consider using the Superservice in order to
What s hodkd service T | AB) calculate descriptors automatically.
N .
Scatter plots ? ) ﬂl:tl\l'lty
Observed f predicted | X/ Observed | Xs
predicted

Histograms ?
X | Observed | predicted

Fie chart ?
X
Observed
Predicted

S HTTP GET
N\ http://host:port/ambit2/model/{id}

IDEACONSULT LTD. 26



http://host:port/ambit2/model/{id}
http://host:port/ambit2/model/{id}
http://host:port/ambit2/model/{id}

PREDICTION RESULTS

« Stored in the database. Also assigned web addresses (URIs)
« Collation with experimental data as previously shown (URI parameters)
« Downloadable in multiple formats

, - — S —

I{;"‘O Chemical compeunds *® ‘ - —— [r— —
« > C DIocalhost:8080fambit2fdatasetf1?common:http:,f,n’localhost:8080jamb\'t2,fdataseUJO&feature_uris[]:http:;‘,flocalhost:SOSO;’ambit2ﬁeaturef12&f‘ﬂ? P

]

This dataset | License | Show: Structure diagrams | [¥] Identifiers | ] Names | SMILES | [InChI | [/ Endpoints | Calculated | ] Properties | Similarity |
Download as ER G G wn oo T =) &) nﬂ4|

pise0 | Pageswenn | P
o T

ActivityOutcome ActivityOutcome
" CPDBAS_MultiCellCall CPDBAS_Mutagenicity

toxTree.tree.cramer.CramerRules

g g

[} 51 632-99-5 Hair dyeing High (Class 111} inactive active
G 52. 100-52-7 Solvent Low (Class 1) active inactive
@, 53. 65-85-0 Preservative Low (Class 1) inactive
[} 54. 95-14-7 Antimicrobial High (Class 111} inactive active 3
@ 55. 140-11-4 Solvent Low (Class 1) active inactive
[} 56. 100-51-6 Preservative/solvent Low (Class 1) inactive inactive
C 57. 7235-40-7 Skin conditionin Low (Class | inactive active

s
@ 58. 25013-16-5 Antioxidant Low (Class 1) active inactive
[} 59. 128-37-0 Antioxidant Intermediate (Class I1) active inactive
@ 60, 7787-59-9 Cosmetic colorant High (Class 111}
¢ 61. 10043-35-3 Antimicrobial High (Class 11l inactive inactive

£

@ 62. 2519-30-4 Hair dyeing High (Class 111} inactive
@ 63. 111-T6-2 Solvent Low (Class 1) active inactive
[} 64, 94-26-8 Preservative Low (Class 1) inactive inactive
[} 65. 96-48-0 solvent Low (Class 1) inactive inactive |
@ 66. 58-08-2 Skin conditioning High (Class 111} inactive inactive
[} 67. 62-54-4 Viscosity controlling High (Class 11}
@ 68. 10043-52-4 Viscosity controlling High (Class 111} inactive Eli

Use a model:
HTTP POST to http://host:port/model/id
The result is a dataset URI IDEACONSULT LTD,



http://host:port/model/id

MODELS COMPARISON

‘Webpage Soeenshot

AMBIT @ sourceforge.net | Help | Login | Register

-
1ot hlt Models
Clanansi . B : N
Regression, dassification, dustering, structural alerts, applicability Srrct
v2.4.10 domain, structure optimisation. -
# Home Showing 7 models (1 to 7)
£ Structure search
Training
O All datasets Dataset
O Add new structure —
&
O Importanew M102 ™5 130325032529.130c34be-9e56-4d26-Bbad- Re967 ® &) BayesNet B8 0.54 0.545 66.759 66.375 [
dataset ) £ BbcB56c076a8. weka.classifiers.bayes.BayesNet Training
O Import properties
&£
& Predict M103 ™5 130325032803.22db957¢-7885-4a79-97ds- R6967 ® @) BayesNet 2 0.54 0.544 66.759 66.406 v
® Build model ] Tcce761cfBec.weka.dassifiers.bayes.BayesNet Training
e
# Algorithms M104  *5  130325034041.a0b16c4a-729f-40db-931b- R6967 ® @ RandomForest 0.167 0.391 98.74 78.203 oV
B Models - Oc4abf3ib214e.weka.dassifiers. trees.RandomForest @ Training
£
= I:Ig M106  *5  130325043857.3157ced5-7535-4eh3-80f1- Re967 B ) J4B @ 0.261 0.454 92.012 76.221 v
Help: Model service = 21d551673246. weka.dassifiers. trees. J48 Training
What is Model service 7 | APL &P
M107 %5 130325050702.a6ddb0ad-effe-dcab-9274- Re967 @ @SMO B 0.534 0.536 71.521 71.321 oV
] c71c9al174f3. weka. classifiers.functions.SMO Training
&
M145  *5  06f9f5ce-7dd1-4e70-a3f8- R69ET @ fpmissingfragments
] 27¢8907b8094.Fingerprints (Missing fragments) ambit i
s
M108  *9  e5f16606-907e-4be5-B0bS- R6967 @  fptanimoto
] 9ac15fbiebBb.Fingerprints (Tanimoto) ambit i
Display Search:
10 [=]
models.
)
S HTTP GET
IDEACONSULT LTD. 28
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http://host:port/ambit2/model

HOW TO CREATE/PUBLISH A MODEL

Upload the training set and rebuild the model;

= Example: Upload the training dataset and run a classification algorithm

Develop an OpenTox APl compatible solutions, allowing
to train and run predictive models;

= Example: Lazar models, OpenTox partner models (BG, DE, CH, GR, RU)

Use thin wrappers for third-party models, and exposing
them through the compatible web service API.

= Models available via SOAP services only had been exposed as
OpenTox APl compatible models using this approach

All models become potentially visible to client
applications (ToxPredict, Bioclipse),
subject to access rights.

IDEACONSULT LTD.




DATASET COMPARISON
(USING AMBIT ALGORITHMS AND MODELS)

n

=

§ 15,000

2 12,500

£

g 10,000

o 7,500

o

5 oo — i ECHA PRS

= 2,500

£ 0 | — 1 T 1 & 1

ES

Z 0.00 52.63 105.26 157,89 21053 263,16 31579 36842 42105 47368 52632 57895 63158 68421 73684 78947 B42.11 89474 94737 1,0... 1,0..
MW ranges

n

=

c

S

2 100,000

g 75,000

=

% 50,000

5 ssom PubChem subset

£ 0 — Jr—

ES

Z 32.04 B2.99 133,93 18488 23582 28877 337.71 3BBEEE 43960 49055 54149 59244 64338 69433 74527 T96.22 EB4T7.16 89811 949.05 1,0.. 1,0..
MW ranges

#@ Model id=22 N — — —

<« C' | B nttps://ambit.uni-plovdiv.bg:8443/ambit2/model/22 WP A

Model name % | Algorithm % | Dataset - Indgpendent % | Dependent % | Predicted -

variables
MolecularWeight https:/ /ambit.uni- ] ® pependent | @ predicted
txt legend plovdiv.bg:8443 /ambit2 /algorithm/ambit2.descriptors.MolecularWeight Independent
Search wvariables

Datazet URI https:/fambit.uni-plovdiv.bg:844 3/ambit2/dataset/3

IDEACONSULT LTD.



CHEMBL 16 EXAMPLE

Structures(1.2 min) uploaded mhlt —

as a dataset lewuase
Toxtree protein binding
prediction "
available in AMBIT via
OpenTox Algorithm API

No protein bindin

results on the right alerts identified.

Compared with ECHA
Preregistration Lisl

Only 10% (~13000) of ECHA

PRS entries (~130000) are found in
ChEMBL (~1.2 min)

protein binding
alerts identified.

IDEACONSULT LTD. 31




DATASET COMPARISON (MULTIPLE DATASETS)

mmaiﬁﬂnmmnmm

7

Compounds from dataset EPAFHM, found in the dataset
ECHA lst of pre-registered substances (20090327)
Number = 571 Percent = 92.54%

D

FER ETEE e

No overlap IE " 100% overlap

w IDEACONSULT LTD. 32
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BUILT-IN HEURISTICS TO DISCOVER
2D CHEMICAL STRUCTURE INCONSISTENCIES

55-65-2 55-65-2 55-65-2 55-65-2
uanethidine uanethidine guanethidine guanethidine NY”
A (O (Y J
N N N
~o N~y )L\N N O‘
CDHSEI‘ISI:IS (_:lualit!..Ir Consensus Quality Consensus Quality Consensus Quality
Label Hﬂlﬂrlth"l_:lﬂl Label Majority[1:3] Label Majority[1:3] Label Majority[1:3]
Structure Quality Structure Quality Structure Quality Structure Quality
Label ProbablyOK Label ProbablyOK Label ProbablyOK Label ProbablyERROR
Automatic .- : :
o Initial Quality Label Assigned
Classification Q y 9
Consensus OK
- Probably OK for the structure that belongs to the majority
ajority . :
Probably ERROR for the structure(s) that belong(s) to the minority
Ambiguous Unknown (multiple sources)

Unconfirmed Unknown (single source)

IDEACONSULT LTD.



NEXT STEPS

Substance composition support

 |UCLID5 import (substances and endpoint study records)

« Read across

More descriptors and models

«  Tautomer - enriched models (AMBIT-TAUTOMER) see poster #6)

Metabolite generation (via SMARTCYP and AMBIT-SMIRKS package) (see
poster #7)

 Improved user interface for model building

« JSON serialization of all resources

« JavaScript embeddable widgets

 Improved client libraries https://github.com/ideaconsult/opentox-cli

« Improved documentation and examples
https://github.com/ideaconsult/examples-ambit
ed distributions (also VM)

IDEACONSULT LTD.
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