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Background: AMBIT open source tools to integrate
chemical substance databases Smbit

H11% C‘b"wlce‘clc
A Developed within a CEFIC Lddange Initiative (LRdince2005
A http://cefic-Iri.org/toolbox/ambit/ ( links, video & guides)

A Continuously developed and extended through varipugects 5
A (EU FP7 & H2020 , industry); E

A Chemicabtructure database with support feubstances
A including nanomaterials, advanced materials

A Data analysis & prediction tools;

A Tools to process and import datao{ 10.3390/nano10101908
Export in various formats ;

A SupportsREST ARInce 2010doi:10.1186/1758946-3-18)

A Read Across Workflowttps://ambitlri.ideaconsult.net with : >1400 regiStered USErS
REACH dossiers (and more) > 900organisations g

A Open sourcéittps://ambit.sf.net

@ P-CHEM
500,000 @ ECOTOX

- Reach Study Dossiers e

@ EXFOSURE



http://cefic-lri.org/toolbox/ambit/
https://ambitlri.ideaconsult.net/
https://ambit.sf.net/

2 KI iQa Ay | a

Clan anNS

aii 1y O

ambit §eeic Search *  Assessments ¥ Import Enhancedfunctions ¥ Admin ¥

i Substance Name Substance UUID Substance Type Public name Reference Owner Info
PURE AND APPLIED CHEMISTRY subsance WD
O-1- 50-00-0_Formaldehyde_TRAD0O01_CLN test 1UC5-410e026d-1 uvca Formaldehyde | ECB5-053aaBcd- Clariant Produkte
] substance_TST_DEDD_REACH P3 -] ® Deutschland) GmbH /
Sulzbach am Taunus |
Germany
‘Composition name: Benzoic Acid Acidum Benzoicum (5 % ww)
T o B - ‘Composition UUID:  L-d711194d-336F-497e-0667-34cb5852e27d
efinition: Purty o Substanc: 7550w
Type 4 Name ECNo. CAS No. Typical concentration Concentration ranges
: o B Addive & 1 Ethoxy-242 EthoxyethoxyEthane, 1,1~ | 2030637 112387 €205 % 0.2 % ww <06 5% ww Ao
a Substance IS a matter of constant compaosition, e e e
Diethyl Ether Bis(2 Ethoxyethyl) ..

Ether,Diethylene_glycol_disthyl_sther Ethane,

bestcharacterisedy the entities v
(molecules, formula units, atoms) it is composed of. — el

Constituent # Sabicylakishyde.2- 2014810 0024 cab%mm 25w <= %
Hydroxybenzakiehyde Benzabiehyde, 2- contained
Hydroxy-

ECHA Substance Identification c
A substance is a chemical element and its -
compounds in the natural state or the result of a e =
manufacturing process

Main
constituent
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REACH substance definitasmimplementedn [UCLID

Example: mongonstituent

ﬂ 1.2 Composition

@ Monoethylene glycol dimethyl ether Three different

@ Crude Monoglyme 1 compositions

@ Crude Monoglyme 2

M= EU: REACH

>= | 07.1 - % (wiw) o |

Constituents »

vAd

1.2-dimethoxyethane / 1,2-dimethoxyethane / 110-71-4 [ 203-794-9, ca. 97.8 % (ww), >= 97.1- <= 97.9 % (w/w) @ X
Impurities ~

v A

1,4-dioxane / 1,4-dioxane / 123-91-1 / 204-661-8, ca. 1.4 % (wiw), == 1.0 - <= 2.0 % (ww) v JF X

2-methyl-1,3-dioxolane / 2-methyl-1,3-dioxolane / 497-26-7 / 207-841-4, ca. 0.8 % (wiw), >=05-<=15% (ww) w3 @ X

unknown organic impurities [ unknown, < 0.2 % (w/w), <= 0.5 % (wiw) v @ X
Additives A

®

The REACH definition of a
substance encompasses all forms
of substances and materials on the
market, including nanomaterials;
and may have complex
composition.

Mono-constituent A substance with
one main constituent.

Multi -constituent A substance with two
or more main constituents.

Main constituent A constituent, not
being an additive or impurity, in a
substance that makes up a significant
part of that substance. Contributes to
the naming of the substance.
Concentration of the main
constituent(s) = purity of the substance.

Additive: A substance that has been
intentionally added to stabilise the substance.
Contributes to the substance composition.

Impurity: An unintended constituent

present in a substance, as produced. Does not
contribute to the naming of the substance



REACH substance definition implemented in [UCLID

Mixture (NCD)

Examplemulti-constituent ;

The substance has 3 constituents and

OH S . . . .
| TN _on me—o 3 impurities characterized by different structures
O—P—OH _ P/ \ 2°
P
I o N o~ \
H,C —O
o —CHg \ /OH o
HO — CH oF F)\ |
° o] —|P|—OH H20
v v
JRe ,l o R
’
/7 -7
80.0 <= ~ | 100. n Re ,,’ % W) T LY
Congtituents A ,,’ 7
I
rL , V ﬁ .:-!:.j . Constituents per substance
phnsphu Acid / phosphoric acid Waa-z / 231,653-2, . >=20. ﬂ,t_ 55.0 % (wiw) v v@: X =E
methy| dihy. n phosphale / meﬂyl’dlhydmgen pbufpha’te / 812-00-#/ 212-379-1, , >=25.0 - <= 75.0 % (w/w) ANl FE X ED:
dimethy| hydrogen phosphiate / dy(eth',rl h',rdmgan phusphate f)]d'.f?ﬂ-ﬁ [ 212-389-6, |, >=0.0-<=10.0 % (w/w) wAh F X - :
Impurities A ,,’ e e
, , PN Mumber of constituents
/’ 7 /’ v oA E _ _

methanol / methandl / E?%}#MQ—@’ >=0.0- <= 2.0 % (ww) v V@ X nonconfidential REACH data
pyro phosphoric acid, metMjl este P;ﬁm phosphoric acid, methyl esters, , == 0.0 - <= 3.0 % (w/w) vAY @ X . _S.upplied by ECHA
water / dihydrogen umderwazfm.srzm-?m'z, . <= 15.0 % (wiw) vA @ X http://ambitlri.ideaconsult.net




Chemical substance database (background)

nh! t Reach Study D
l TIN1I ‘ each Study Dossier
AThepL!incIy accessible chemical databases general \(),
associate chemicalubstances with aingle s it takes
structureand do not provide easily accessible data mberof componens more than a
as singie

structure to

. . - l - . -I describe a

material

on substanceadentity andcomposition

ACefic'sLongRange Research Initiative (LRI) AMBIT
software enablehe representatiorof chemical : P
substances in real industgpnditions

AOpen source database and web application
https:// ambit.sourceforge.net .

petrol

Big Data in Predictive
Toxicology

AMBITDatabases suppodubstancegmono &multiconstituent
additives, impurities, UVCB) , nanomaterialdvanced materie S Gy G o

mlcroplastlcs Chemomformatlcs Representation of Chemical Structures - A
Milestone for Successful Big Data Modelling in Predictive

N, | oY [
MNikolay Kochev, Nina Jeliazkova and Ivanka Tsakowvska



https://ambit.sourceforge.net/

Workflow for read across and category formation
5 MAIN STEPS
7 SUB STEPS

https://ambitlri.ideaconsult.net

C,.‘l iz Read Across Assessment

o Home & Newassessment 4 New ossassment from template  {p Own ossessments 4 All ossessmants
& Home & N & New from tamplate &
A Home £ New assessment  {p New assessment from template € Own assessments > All assessments i
Assessment identifier I Collect structures (5) | Select substances (0: Agsessment identifier I Collect sructures (4] [ ‘Select suostances (3] l Select endpoints (34) I Assessment details (0)
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e o Version: 1
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https://ambitlri.ideaconsult.net/

# toxtree models

all modules (3..0)

# vega models

Mutagenicity (ames test) model (CAESAR) (2.1.14)

Estrogen Receptor-mediated effect (IRFMN-CERAPP) (1.0.1)

Estrogen Receptor Relative Binding Affinity model (IRFMN) (1.0.2)

Thyroid Receptor Beta effect (NRMEA) (1.0.1)

Ready Biodegradability model (IRFMN) (1.0.10)

Total body elimination half-life (QsARINS) (1.0.1)
Fathead Minnow LC50 96h (EPA) (1.0.10)

Adipose tissue - blood model (INERIS) (100)
Developrmental Toxicity model (CAESAR) (2.1.8)

Skin Permeation {LUng} model (Ten Berge) (1.o.4)
Androgen Receptor-mediated effect (IRFMN-COMPARA) (1.0.1)
Skin Permeation {LUng} model (Potts and Guy] (100)
BCF madel (CAESAR) (2.115)

Mutagenicity (Ames test) model (SarPy-IRFMN) (1.0.8)
Thyroid Receptor Alpha effect (NRMEA) (1.0.1)
Carcinogenicity model (CAESAR) (2.110)
Hepatotoxicity model (IRFMN) (1.0.)

Daphnia Magna LC50 48h (EPa) (1.0.9)

In vitro Micronucleus activity (IRFMN-VERMEER) (1.0.1)

Skin Sensitization model (CAESAR) (2.1.7)

Toxtree(toxtree.sf.net)

Vega integrationcpllabwith IRFMN)

LTINS W Fasaarch initiative

Exact structure | Similarity = Substructure  URL

Single view mode

Table view mode

O Only hits with substance data \ 08 v \ |i50propyl propionate

i

itrict the search within given dataset_

Available structure attributes (1/6)

4 Previous Next ® VEGA models (0/1)

A

A

Structure diagram

SN

CasRN ‘ 105373 “ || # VEGA models
EC number ‘ 2032914 [ Hepatotoxicity model (IRFMN) - [prediction]: Unknown
L DG Belosoce Subsine LD ‘ 1UCE-c 10 dcBa-6ob-4f56-86ed-b52c03idBer3
s ‘ Unnamed|ethyl propionate
SMIES ‘ 0=C(OCC)CC
SHL e ‘ FKRCODPIKNYEAC-UHFFFAQYSAN
<t (o) ‘ InChl=18/C5H1002/c1-3-5(6)7-4-2/h3-4H2,1-2H3
Adipose tissue - blood model (INERIS) - [asse...
4 ! ‘ 0.389 (MODERATE reliability) [ In vitro Micronucleus activity {IRFMN-VERMEER) - [prediction]: Not predicted v ]
Adipose tissue - blood model (INERIS) - [predi... T -
1 | ¢ ‘ 0.369
Adipose tissue - blood mode! (INERIS) - [reliab
41 P ‘ MODERATE refiabilty
Androgen Receplor-mediated effect (IRFMN-C.
4| | » ‘NONacﬁve (EXPERIMENTAL valug) . Adipose tissue - blood model (INERIS) - [assessment] : 0.389 (MODERATE reliability) nun
4 S Adipose tissue - blood model (INERIS) - [prediction] : 0.389 Log units
’ || Adipose tissue - blood model (INERIS) - [reliability] : MODERATE reliability nul
A

Androgen Recepior-mediated efiect (IRFMN-COMPARA) - [assessment] - NON-active (EXPERIMENTAL value) nun
Androgen Recepior-mediated efiect (IRFMN-COMPARA) - [experimental value] - NON-active nuil
Androgen Recepior-mediated efiect (IRFMN-COMPARA) - [reliability] : GOOD reliability nun

BCF model (CAESAR) - [assessment] - 0.46 log(L/kg) (MODERATE reliability) null
BCF model (CAESAR) - [prediction] : 0.458 1og(Likg)
BCF model (CAESAR) - [reliability] : MODERATE reliability nun

Carcinogenicity model (CAESAR) - [assessment] : Carcinogen (MODERATE reliability) null
Carcinogenicity model (CAESAR) - [reliability] - MODERATE reliability null

Daphnia Magna LCS0 48N (EPA) - [assessment] : 147.65 mg/L (EXPERIMENTAL valug) null




LRI Read Across TAssessmenteport with final matrix

5. Assessment data matrix

In the following, for each substance, the associated endpoint data are given, either experimental data, waiving or read-across.

For detailed data or rationale for walving and read-across, click hyperlinks in the table. These data or rationalgs can also be found in the annex of the report.

Tag

Substance name

Diglyme

Tetraglyme

CAS No.

4.7. Partition coefficient

-0.364 (Temperature = 25.0 °C, pH = 7.0 )@
-0.4¢ (Temperature =, pH =)@

-0.84¢ (Temperature = 23.0 °C, pH = ca.7.0 ca. )@

7.2.1. Acute toxicity - oral

LD50 = 4760 ma/kq bw @ (Species = rat)@

LD50 = 3850 ma/ke bw @ (Species = rat)@

o|§

7.2.2. Acute toxicity - inhalation

LCO = 11 ma/L =ir® (Species = rat)@

7.2.3. Acute toxicity - dermal

7.3.1. skin irritation / Corrosion

erythema score = 0.89¢ @
edema score = 0.5¢ 0

erythema score = 0.5¢ @
edema score = 0¢ 0
edema score = (0¢ 0
erythema score = 1.3¢ @
erythema score = 1¢ @
edema score =09 @
edema score =09 @
erythema score = 0¢ 0

7.3.2. Eye irritation

Maximum mean total score (MMTS) = 134
[

cornea score = )¢ @

iris score = 0¢ @
conjunctivae score = 0.78¢ @
chemosis score = 0.28¢ ©

chemosis score = 0¢ @
chemosis score = 0¢ @

iris score = 0¢ @

cornea score = 0¢ @
cornea score = (¢ @

iris score = 0@ @

chemosis score = 0¢ ©
conjunctivae score = 0.3¢ @
cornea score = 0¢ @

iris score = 0¢ @
conjunctivae score = 0¢ @
chemosis score = 0¢ @
cornea score = 0¢ @
conjunctivae score = (.19 ©
iris score = 0¢ @
conjunctivae score = 0¢ @

7.5.1. Repeated dose toxicity - oral

NOEL = 250 mg/kg bw/day (actual dose received}® (Species =
rat, Test type = subacute)@

7.5.2. Repeated dose toxicity - inhalati

NOEC = 370 pom # (Species = rat, Test type =

subacute)@
NOAEC = 110 ppm# (Species = rat, Test type
= subacute)®@

7.6.1. Genetic toxicity in vitro

negative# (Study type = bacterial reverse
mutation assay (e.g. Ames test), OECD

U The report describes the read across

workflow in 6 sections and 5 annexes

(section 5 & 6)

€ > C [ htlps://arnbillri.\'deacDnsuIl.net/toc|/ui/assessment,reporl?bundle,uri=hnps%3A%2F%2Fambitlri.ideaconsu\l.neﬁ‘ ODe =

6. Justification for read-across / category

Annex 1 Experimental data

Create Excel file with all used experimental data

Annex 2 Rationale for gap filling
Substance 3: Monoglyme

7.2.1. Acute toxicity - oral

Endpnint| Value ‘l' diti ‘ ideline or

LD50 |3850 ma/kg bwiday| - |

Rationale for read-across based on grouping of ( -y approach)
Justified

Annex 3 Rationale for deleting experimental data
Substance 4: Triglyme

7.2.1. Acute toxicity - oral

Endpoint Value Conditit Guideline or

Sex | Species

LD50 | 5877 ma/ke bw|female| rat |OECD Guideline 401 (Acute Oral Taxicity)

lower value exisits

Annex 4 Initial matrix

Create Excel file with the initial matrix

Annex 5 Working matrix

Create Excel file with the working matrix

<« I —
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Dashboards Data quality (REACH dossiers)

Q search € Readacross  / Predict

# Home
%I

P-CHEM

Summary

2 (reliable with restrictions)

W 3 (not reliable)

B 1 (reliable without restriction)
undefined

B 4 (not assignable)

reliability

4 (not assignable)
3 (not reliable)

2 (reliable with restrictions)
1 (reliable without restriction)
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DashboardsTOXData quality (REACH dossiers)
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DashboardsECOTORataquality (REACH dossiers)

reliability

» 1l
3 [not reliable) Il

1 {reliable withowt restriction)

I 1 (reliable without restriction)

2 (reliable with restrictions)

H 3 (not reliabla)

M 4 (not assignakble)
undefined

4 (mot assignable)

2 (reliable with restrictions)
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AMBIT Search for Structures & Endpoint d

Select data sources/models

= mblt .Ce‘”‘:m ';-PQ Search = Assessments = Import = Enhanced functions - Admin - Help -~ [ambit3]

# - Search structures and associated data

[ Exact structure I—E ilarity ! Sub iy ! rII—| C]Enablefragmentsean:hﬂ|111—96—6 |HH

1) Find Structure(s) o]

Showing from 1 to 1 in pages of entries « Previous MNext » |

[ T
|_l I ©

Diagram CasRN EC number IUCLID 5 Ry Names Trade Name IUPAC name SMILES Std. InChl key Std. InChl REACH registration date Similarity
111-96- 203-924-4 ECHA-d1___ T-methoxy-2-(2- Dighyme - oC)yocco. SBZXBUIDT XKZTM- Incni=1s.__ 30.11.2010 -
(=1 L=} methoxyethoxy)ethane, L] UHFFFAODYSA-MN L]
-1 - e, bis(Z2-methoxyethyl)
= ether|Ethane,. 1.1"-oxybis 2-
methoxy-|Ethane, 1.1'-
oxybis[2-methoxy-
] s
\Shswing from 1 to 8 in pages of | 20 | substances ) Previous Next B |Filter... |
2 FI n d Substance Name Substance Substance Type Public Reference oOwner Info Contained
- UuID name substance inas
uUuID
: ;ubstance (S) -1 - bis{(Z2-methoxyethyl) ether ECHA-719.. mono constituent Diglyme ECHA-sab.. constituent
(] =] substance [ ]
-2 - Glymes Diethylene glycol dimethyl mono constituent Diglyme ECBS5-196... Clariant Produkte (Deutschland) constituent
-] ether (DEGDME. bstance L= GmbH / Sulzbach am Taunus o
Diglyme) ICS MSe DE71 Sermany

3) Display data
| : az | eon ,\lgmm(s)l—_

| 1UC Substance | Composition I Tox (12) I P-Chem (4) Eco Tox (8) Env Fate (4) _

Filcer... iExpand all | Collapzc all |
Composition name:  Crude Diglyme Diglyme
Composition UUID:  L-327712f8-626¢-4bd0-b915-621c4bsf87c0 B e o N
Purity of IUC Substance: 85-99 5% (w/w)
Type Name EC  CAS Typical Concentration ranges "T:_st ism Meas. Conc. Expost Endpoirft effect ¢ | P2%°d | cuideting| owner: Reliability uuID
edium on
No. No. concentration
Leuciscus Meas. (not spe 96 h LCO > 2000 most mortality ftest mat.pry 38412, Clariant 2 (reliable with  fucs-20...
Constituent =~ ¢ 1-Methoxy-2-( hoxyethoxy)Ethane, Bis( hoxyethyl) 202- | 111- €3.92 % (whr) | >=85 % (whi) | <=99 % (w/w) Also ' idus  meas. (ot spé 96 h | NOEC | 2000 mgL  mortality test mat,  LLS artan restrictions) ®
Ether,Ethane, 1,1-Oxybis 2-Methoxy-,Ethane, 1,1-Oxybis[2- 924- | 96-6 contained el o Previous Next b
Methoxy- 4 in...
Impurity & 2-(2- 203-  111- €a.8 % (v/w) >=1 % (wiw) <=15 % (w/w) Also
6.1.3 Short-term toxicity t tic inverterbrates (2,
Methoxyethoxy)Ethanol, Diethyleneglycol hyl_ether Ethanol, 906- = 77-3 contained B e ) = J
2-(2-Methoxyethoxy)-,2-(2'-Methoxyethoxy ) Ethanol,2-(2- 6
R 6.1.4 Long-term toxicity to aquatic inverterbrates (1) v
Methoxyethoxy)Ethan-1-0l,Mdg,Diethylene Glycol Methyl Ether,3,6- J
Dioxa-1-Heptanol,2-Hydroxyethyl hoxyethyl Ether
6.1.5 Toxicity to aquatic algae and cyanobacteria (2) v
Impurity & Unknown,Unknown Qrganic Impurities <1 % (wiw) 0 % {w/u) <1.5 % (w/w) Also J
containe E 1 7 Toaviciiuv Fo mberanrmanicnse 73Y _
inad ( 1




AMBIT Search for Structures

Exact, Similarity & Substructure

- >
oy .'blt *CEF'C r_‘LE_b Search *  Assessmenis Import ¥ Enhanced functions *  Admin ~ Help Login
# | Search structures and associated data
[ Exact structure mm [0 Enable fragment search ﬂ| 111-96-6 |i i
l i i I —
L 1 =
|| Showing from [l to 1 in pages 0[ entries 4 Previous Next b |Fi|ler,,, |
Diagram CasRN EC number IUCLID 5 R Names Trade Name IUPAC name SMILES Std. InChl key Std. InChl REACH registration date
111-96- 203-924-4 ECHA-d1... 1-methoxy-2-(2- Diglyme - O(C)CCO... | SBZXBUIDTXKZTM- | InChl=1S...  30.11.2010
6 -} methoxyethoxy)ethane, -} UHFFFAQYSA-N -}
I NN bis(2-methoxyethyl)
- ether|Ethane, 1.1'-
oxybis 2-methoxy-
|Ethane, 1,1'-0xybis[2-
methoxy-
Exact structure || Similarity | Substructure  URL - Exact structure  Simidanty | T— Cuslom SMARTS B QCCOCCO
from 11020 npagesof 20 [7] 4 et o
Showing from 1 to 3 in pages of | 20 ¥ entries 4 Previous Nexi b Filter....
Diagram IUELID & Reference subi  Names Std. InChl key
Diagram CasRN | IUCLID 5 Reference subst Names Similarity . HMFHEZSHEGEWLO-SO0F DHNKSA-N
111-46- | ECHA-d6... 2,2"-oxydiethanol|2,2"-oxybisethanol|Ethanol, 2,2'- 1
6 ® oxybis-|dinydroxy diethyl -1- /\O—"
_2- \oxvbi "’ .
PN etneqz,z ‘oxybisethanol| Diethylene glycol, 2.2 - p Y
] oxydiethanol|(2-hydroxyethoxy)ethan-2-ol|2-(2-
hydroxyethoxy)ethanol
- CIWBSHSKHRDKBO-JLAZNSOCSAN
68909- | - Ethanol, 2,2'-oxybis-, reaction products with 1
76-2 ammonia, fractionation forecuts 5.
=9= N -
u L]
110-80- | ECHA-50... 2-ethoxyethanol|Ethanol, 2-ethoxy- 0.92 : o FF
5 ® |IMoncethyleneglycol ethyl 3 .
-1- . i
- NNy ether|Ethylglycol| EEMEG, |Ethylene glycol a e
monoethyl ether




Structure similarity search (>300n structures)

2018-12-19 12:15:15,9688 INFO Query completed in 1.247268e-01 s

€ G i Fitps/soideazonsultnetsearchesczpe u
\_ \_ / N/ | \ / i ) oot v
D D ! " - g ! . — \ s o N e Hep
~ ~ ) M%:% oY YO @ ALl Ve 9
\ \ \ = \ =z | e \ ~ A - \ EACAPE-DB: EXCAPE chemagenomics database
/_?'\ /_?'\ & { g { I/g y il \[( —{ \)% //k XCA XCAPE chemogenomics databas
] ilarty structure
Data sources Hits list | Selection Download
b Speies (! \
) b i €12 317 18 > displaying 1 to 10 of 172
j . RN ; o/ N/
\Jfl(‘ $9 e \ ~ 0 \ ~0 O : )\ / ¢
: 3 0 AN ) | >” y _/= / _/= _ 3 >= 'y >_ pubchem (104444223 (ADUIGKWIHRSFTE-URFFFAOYNA-N) ¢
,& - /F{ \_<\/k T\/(?L_} )\\ \ j,:/ f! = )—\ = }_ \ \E_ \ \ —\\ . TOXpubchem A piCS0 = 525181 [ACLY] [sID307170)
- s
£ chembl20 CHEMBL94168 (ABSVIDSEPWWKHF-ZMLAUIGSNA-N) 2
A TOX.chembl20 A pCSD = 6.76 (ADCYI] [CHEMEL 31675)
2 Chemical stracure
NS - - A LA v A
N - ‘ / 3 }_/ 3_(,“\ : :
j:" \ ‘]" O—\ )L/ )ﬂ\ \)\\/ )i\ jj/\ j:" ',J\ ' \ \_\ ‘ /l 7 /’& Q}_// ’KP chembl20 CHEMBL120848 (ARBRCIOCZXVLOE-PWIKPTQSNA-N) :
, 3 TOX.chembl20 N pXCS0 = 474 [ACLY] [CHEMEL:23515]
L Chemical stracure
X / \_/ i . - X B X \, ' ] / Industry-scale application and evaluation of deep
\fjk_l_,w B TN ‘ .‘__\)k J'\\ I }/ & \-.-\“JL/ ()\ \_/‘L\ o ) N\ - Y/ /] \={ V- learning for drug target prediction
% . \ \=/ \ ‘ . > = -
" N = ] l o i l \ ] / ‘ e / ‘ oé Sturm &, Andreas Mayr, Thanh Le Van, Viadimir Chupakhin, Hugo Ceulemans, Joerg Wegner

‘ — ] N\ o . | ‘ P ‘
N Jg/%} \J(,YQ( JQ—% j}@ /)j/‘)j\( /ﬂ-\\_\y_/ ;j’“)r A ;(\)\? )3_\\_\}_/



AMBIT3 Substancesimilarity query (example)

AQuery. Pineneoligomers (UVCB) . . iy

AHits: oo "

A Benzenesulfoniacid, 4mono-C2024 (even numberedilky!
derivs, magnesium salt8enzenesulfoniacid, moneC2Z324-alky!
derivs, magnesium salts

A Te%radecymethacrylate 2Propenoic acid, -tnethyl, tetradecyl
ester X

A Decanoiacid, mixed esters _witdidpentaerythritol, heptanoicacid, °
Isononanoi@cid, andoctanoicaci

A Benzenesulfoniacid, 4§branched alkytlerivs) and , . T
benzenesulfoniacid, 4(linear alkydervis), calcium salts g 3 .

A Benzenesulfoniacid, C144-branched and linear alkderivs, , ° ..
calcium saltspverbased ' ‘

A (2)9-Octadecenrl-ol ethoxylated

A Decanoi@cid, mixed esters witHipentaerythritol heptanoicacid
andoctanoicacid.Hatcol5127




AMBIT 3 Data maps (REACH dossiers)

organic not_specified + inorganic organometallic petroleum product
mono-constituent substance not_specified uvcs multi-constituent substance element
polymer

. Black:inorganic

Cyan: organic
Magenta:petroleum

s

[No public or meaningful name is available]

S substanceType=not_specified
5 ;
-‘.’-.:-:‘ % f ||type=not_specified D rOd u CtS
P 2,4-bis[N'-(4-methyiphenyl)ureido]toluene

.Red:organometalic
Gray: not specified

O Al substanceType=multi-constituent substance

type=organic
2-Jauroyloxyethyltrimethylammonium chloride

i substanceType=UVCB

type=organic

£

Black:mono-constituent |
Cyan: multi-constituent A Substancesimilarity by multiple properties
Magenta: UVCB A Similarsubstances = closgoints

Gray: not specified




AMBIT 3 Data maps (REACH dossiers)

Melting_Point Q75 = Q100

wer ooy - A Substance similarity by multiple
properties
A Color by quartiles

substance Type—mono-constituent substance
type—organic

¢ ) g .
- o L
. i “s
A : §
. ¥ T-5FCLF
B LAt
[ORT Kl E 5 ~, Il
“e . v S |
% B 2 .
:'{"‘ b G Fooud substanceType=not_specified
3~ %« type=not_specified
Ty
; N B
.‘ ; S ¥
-"&' ". '\,‘ .
Al ety

Color:Watersolubility*
Green: low '

Blue: below median
Orange : above median
Red : highestwater solubility

Color: M_eltina point ° RECORDING DYE TYPE F
Green : low .

Blue : ‘below median g5 i
Orange : above median

Red : highest melting point




AMBIT 3 Data maps (REACH dossiers)

NOAEL-mg/kg_bw/day NA ° Q100

NOAEL-mg/kg_bw/day -« @s0 NA = Q25 Q75 = Q100

Developmental toxicity, NOAEL
Color by quartiles . Y

Repeated oral tOXICIty NOAEL
Color by guartiles




AMBIT 3 Data maps (REPDOSEunhoferI TEM)

TO_REPEATED_ ORAL_SECTION LOEL (mg/kg bw/d) = QS0 = Qioo = Q75 = NA Q25 Repeated oral toxicity, LOEL
Color by quartiles
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Substance similarity search, based on the
maps(User Interface)

@ Substance search X + ~ = X
&« = C Cﬁ ambitlri-dev.ideaconsult.net/app/tocl3/eda/index.html Q = fr) #* O @ :

®; amBit3 substance search

@ Home Q, search ¥ Read across
PFOA o
Page
PFOA 335-67-1
Selected substance
substance
acute & repeated dose tox & physcherm & composition | ‘ o0
Similarity type J Page

substance mono-constituent substance/organic
REFDOS
(1.00) PFOA 335-67-1 (0.46) 2,2’ -methylenediphenyl diisocya...
mono-constituent substance/organic

(0.44) [R(R*,R*)]-2,3-bis[ (4-methylben.. (0.44) pisodium 5-[[4-[(2-bromo-1-ox...

UWCB/organic mono-constituent substance/organic

(0.43) Fatty acids, vegetable-oil, polym... {0.43) Methyl octanoate

moneo-constituent substance/organic UCE-f5c15422-b55f-4779-84b7-dal 68476b131

(0.43) 4-isobutyl-2-methylbenzaldehy... (0.43) UK-292,679

LVULL S WWUVVVILMSULULISUWILIISL  THIVULY 1SS DISI

# Predict

Search

1UC6-babalb22-16da-425b-8¢79-7d162b2d540
(0.44) 5-acetylamino-N,N'-bis(2,3-dihy...
1UC6-badaedE3-490b-49f2-8346-a3e6d8642d4"

(0.44) 2-(4,6-diphenyl-1,3,5-triazin-2-y...

(0.43) ETHYLENE GLYCOL BIS(BENZENESUL...
IUCE-b721e891-72ca-4a87-b065-b3b51bac3co:

(0.43) 2,4,6-tris(2.4,6-tribromophenoxy...

Search

simple

Advanced search

20

Numbzer of hits

mono-constituent substance/organic

(0.44) 4-methyl-4'-n-propyl-[1,1-biphe..

UWCB/organic

(0.44) oligomerisation products of ethyl...

mono-constituent substance/organic

{0.43) 17-acetoxy-1B,28-methanopegna...

moneo-constituent substance/organic

(0.43) 4-flucroaniline

mono-constituent substance/organic

(0.44) 3,7-Diazabicyclo[3.3.1]nonane-1,...
UWCB/organic

(0.43) Alcohols, C8-10, ethoxylated
mono-constituant substance/organic

(0.43) camphene

(0.42) Ethyl 4-hydroxy-2H-1,2-benzothi...



Substance similarity search, based on the
maps(User Interface) -

< - C (ﬂ ambitlri-dev.ideaconsult.net/app/tool3/eda/index.html

@ substance studies X o+

< > C (@ ambitii-devideaconsultnet/app/tool3/study/ZsubstanceUri=https%3A%2F%2Fappsideaconsultnet.. 12 %) % O @ i

mbils Substance studies

|
M IUC Substance l Composition I Eco Tox (5) l Env Fate (4) l P-Chem (9) ‘ Tox (20) _

@; amBits substance search

7.2.1 Acute toxicity - oral (2)

7.2.2 Acute toxicity - inhalation (1)

#A& Home Q Search (:3- Read across 7 Predict Search Search 7.2.3 Acute toxicity - dermal (1)
7.3.1 Skin irritation / Corrosion (2)
7.3.2 Eye irritation (2)
B 7.4.1 Skin sensitisption (2)
pigment blue 0 —
Page Repeated dose toxicity - inhalation (1)

Disodium 4,8-diamino-1,5-dihydroxy-9,10-dioxoanthracene-2,6-disulphonate C.1. Acid Blue 45
Selected substance

(]00) Recction prod ucts of ],S_diO 7.5.3 Repeated dose toxicity - dermal (1)
with bromine Disperse Blue 05

Selected similar substance

4 DSE 7.6.1 Genetic toxicity in vitro (5)

7.8.1 Toxicity to reproduction (1)

7.8.2 I toxicity /

icity (1)

mono-constituent substanceforganic

mono-constituent substanceforganic

N-(2,3-dihydro-2-oxo-1H-benzimi...

structure similarity

v 0

mono-constituent subs‘tance}organlc
(1.00) Disodium 4,8-diamino-1,5-di...
1UC6-1¢5db0sT-bfUe-46838-b0be-534edssd7edb

(1.00) disodium salts of sulfonated ...

Page

mono-constituent substanceforganic

(1.00) 3,10-bis[ (4-amino-2,5-disul...

UVCE/organic

IUCG-1¢5dbO6f-bf0e-4688-b0bc-534ed96d7cdb

4,4'-[(3,3'-dichloro[1,I'-biphenyl] -

mone-consti nt substanceforganic

(1. 1-amino-4-(3-amino-2,4,6-...

(1.00) Disodium 9,10-dihydro-9,10-...

o-constituent sub

N,N'-naphthalene-1,5-diylbis[4-[(2..

10

Number of hits

multi-constituent substanceforganic
(1.00) Reaction mass of disodium 1..
multi-constituent substanceforganic

(1.00) Reaction mass of sodium 4-(...

Barium bis[6-chloro-4-[(2-hydrox..

mono-constituent substance!organic
(1.00) sedium 1-amino-9,10-dihydr..
mono-constituent Substanceforganl'l:

(1.00) sodium 1-amino-4-bromo-9...

€d dose toxicity - oral (1) ‘




osmma <« Nttps:// ambitlri-dev.ideaconsult.net

< — C @& ambitlri-dev.ideaconsult.net/app/tool3/# Q »w %w #*» 0O ®

@; @amhbilz Substance search

@ Home Q search €» Read across # Predict

Query Source
Enter query ‘ REACH dossiers ~
Choose property @ Choose quantile
P-CHEM Vapour pressure VAPOUR_PRESSURE Pa (23356) i 70 “
P-CHEM Partition coefficient LOG_POW (34622) 80
P-CHEM Melting point/freezing point MELTING _POINT °C (30426) 90 D
P-CHEM Water solubility WATER_SOLUBILITY mg/L (20839) . 100 =

P LI P i bk DAL AT A L AEAa Y )

Show entries search: |( QU90_s:PC_WATER_SOL_SECTION _f9a |
Description « Substance type ~ Q010 ~Q020 ~QO030 ~Q040 ~ QD50 ~QOE0 ~QO070 ~ Q080 ~ Q080 ~QIl00 ~Find similar by ~
[3-(2,3-epoxypropoxy) propyl|diethoxymethylsilane KBE-402 mono-constituent substance i@ O ?0 0o oo o 8 ) ég{iﬁf&i

. q - . (W] Aproperty
N-|3-(t th Iyl 1 | - tit t subst 4 [}

[3-(trimethoxysilyl)propyl]aniline mono-constituent substance ~OC o0 0o 0o Qstructure
- o . _ . 5] o0 Aproperty
2-chloropyridine Halogenated pyridine mono-constituent substance QO e O oo -] ] Quatructure
. . . Aproperty
2-(3,4-epoxycyclohexyl)ethyltrimethoxysilane mono-constituent substance & O O L] O 0o 0oo o ] Qstructure
Reaction product of alkylaryl sulphonic acid and alkanclamine UVCB (] 5] (] .1 . Aproperty
P ylary P Qstructure
. o . _ . e 00 O3 Aproperty
N,N-diethyl-3-oxobutyramide mono-constituent substance - 5 o0 O O O L] ] Qstructure

L)

o
Thiosemicarbazide mono-constituent substance oo (] (] (] 5% & & Aproperty
Q0 Qustructure

L)

Lels)
. m . Aproperty
[3-(2.3-epoxypropoxy) propyl triethoxysilane mono-constituent substance O O 0o O ) 3 Qstructure



https://ambitlri-dev.ideaconsult.net/
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AMBIT 3 LRI Read Across Tool

@ LRI Read Across tool x  +

V2 = a X
€ - C @ ambitli-devideaconsuftnet Qe % » 0 . i ‘ ) ideaconsult/notebooks-ambit: I X + (~] - o 2% ‘ +
PR e ——
- |
| . . | S —
113 LRI Read Across tool < C' & github.com/ideaconsult/notebo.. ¥ # . @ 7
jToxKit
# Home  Q Seorch ¢ Readacross  / Predict SavaSript ki of of heminformtics Ul smd ta mangement ool
Background
Q structures, substances, studies : 4 Read across assessments : 7 Chemical structure properties e e ok e
. v i T o S
: & ideaconsult / notebooks-ambit P — PrS—
Search Read acros Predict / e i s ot eyt kot roving et petener
structures ond (meta) data Create or explor nts Apply predictive models - iyt b ferns s of sl togethr 3. <o
P ; ; o s 2 ity Companens Lyt
Pull requests Issues Marketplace
£ pata sources 7 toxtree models e QIS e e i
H ideaconsult/ ambit-knime T i i Bl s i
REACH Study Results 18-02-2021 all modules (31.0) = Sl core K o S - ey e st varuon snd anigstn anctznlty,
A A ———————
OpenFoodTox 7 vegamodels Code <> Code  (Dlssues 7 Pullrequests () Actions  [M] Projects  [1J s et et st U e it
REPDOSE ~ RELATIONAL DATABASE ON SUBACUTE TO CHRONIC TOXICITY — covseddsa i ang wsh
Mutagenicity (Ames test) model (CAESAR) (2.114) s -
README.md oo s
Estrogen Receptor-mediated effect (IRFMN-CERAPP) (1.0) 3 EEEREERE) wich eo skt vom teom (EESRIEREREEER) X tor nam .
°g ¥ mas ] v |
Legal notice Estrogen Receptor Relative Binding Affinity model (IRFMN) (1.0.2) am b | t _ k n | me . .
ECHA Thyroid Receptor Beta effect (NRMEA) (1.0.1) vec R E S I A P I & I I b rarl eS
dissemination wobske 2 o ceflc ool o Ready Biodegradability model (IRFMN) (10.10) This repository contains a set of KNIME nodes for AMBIT.
o . Download the appropriate KNIME node JAR file from the relead
Total body elimination half-life (QSARINS) (1.01)

place it in the dropins folder of the KNIME installation (e.g.
Example KNIME workflows that demonstrate the Ambit nodes

Adipose tissue - blood model (INERIS) (101) = README.md 14 py n a n 0 m a p p e r 1 - 0 .4

Developmental Toxicity model (CAESAR) (21.8)

Fathead Minnow LC50 86h (EPA) (1.0.10)

A M B IT supports read across and category formation of ch s, which are ir in the safety ) .

of chemicols. Comp 5 ped for nd Skin Permeation (LogKp) model (Ten Berge) (101) n Ote bo fo) ks -am b |t .
category formation based on all the data available in AMBIT. The assessment workfiow facilitates the search for target and § = = -
source structures, generating data matrices, gap filling and generating assessment reports with predefined formats Androgen Receplor-mediated effect (IRFMN-COMPARA) (101) p 1 p insta 1 1 py nanoma p p er L
automatically.

Skin Permeation (Logkp) model (Potts and Guy) (1.0) $ launch |binder | €O | Open in Colab

- e o
s . . https:// ambitlri-dev.ideaconsult.net
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AMBIT 3 LRI Read Across Tool
https://ambitiri-dev.icleaconsult.net/ T e i

A ideaconsult / ambit-docker  Pubic

€> Code (2} lssues IV Pullrequests @) Actions [ Projecs

@: ambils LRI Read Across tool

O Structures, substances, studles

Search

structures and {meta) data

Read across

‘Create of explore assesaments

# Chemical structure properties

Predict

Apply predictive modsals

B Data sources 7 toxtres modsls

REACH Study Results 19-02-2021 all madules (3.10)

# wega models
REPDOSE — RELATIONMAL DATABASI

Mutagenicity {Ames test) mods

Estrogen Receptor-mediated efl

B rerberizer snemples sdd ECHA-REACH .. .-« onSep3 2021 ) Mistory

Frontend updates i
. . [ READMEmd 16 manths zgo

A New responsive design O aiecomgen
A Upgrade of existing user interface B orcomposeim
= READMEmd &

A Read Across, Structure search
A New user interface
A Dashboard, substance similarity

#The Cefic-LRI cheminformatics
tool

The Cefic-LRI cheminformatics data management tool. Mote that no [l
data is included and must be provided separately. If you are 8 Cefic
rmemkber, you can download the data from the Cefic members extranet

New functionalities

A IUCLID6.6 support
A VEGA integration through REST AF
A Data maps similarity search

MEB: The file contsining the data is echa_substance food.sql.xz .

'k Start

1ll Docker Composs if you hawen't 2lready.

clome hitps:f github confideaconsultfanbit-docker. git
arbit-docker/exarples fecha-reach

¢ echa_substance food.sql.xz tothe data_isport directony.
ter-compose pull

cer-LOTROSe U

7. Open hetpay127.000.1:8080 ambit in your browssr,

8. Press ciel + ¢ inthe console, where decker-conpose up i
runming, to stop it

Backend updates:

A New data integration approach through
search engine (metadata, data and multi
property similarity)

Eee the main README.md for mors information.

https://qithub.com/ideaconsult/ambidocker

A Modular (nicroservicep T _ —
Distribution usingnodern containerize@pproach
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)

t (nano/advanced)materials are substances

.@;WWM Search v Nanomaterials v OpenTox~  Demov  Help~
A A large compilation afianosafety ¢ suisinsis

data, generated by past and ongoiNg s i
EU fundedNanoSafetyCluster P = (== o

name | substance UUID

8-1- GISAC FCSV-beTTe0384... | nanoparicle G1SAC | FCSV-Blccad2td..  Protein Corona Fingerpinting Predicts the Cellular Classification = Anionic
] -] L]

Interaztion of Gold and Silver Nanopartcles csv
Composition name:
Composifion UUID:  FCSV-beTTe03d-de75-3ab bb3d- 170363663319

Purity of IUC Substance:

ype (ame. jpical concentraton Concentraion ranges Strachre
G ¢ Oaaw Ao contsined
3
Caating & 22acetamide 3Sufinyt
Popancc
Aot Puiskimaesppa-
Bpeymucnse-

N ncs=1SCEhBa3sC1376-
A2AOBERHS, 100202 13,

Acetamido 3 Sefanfpmpseac
A 2 Acetemidod-
Meapis-Propeni: Aod 202
Aostamidod-

Memapisprgansic A N-
Aol Oystene

Nanomaterials safety data (public & private) naturenanotechnology
https:// search.data.enanomapper.net Analysis | Published: 20 May 2021
EUON (public enanomapper) Towards FAIR nanosafety data
: g https://euon.eCha.europa_eU/enanomaDper Nina Jeliazkova &3, Margarita D. Apostolova, [...]Penny Nymark &7

Nature Nanotechnology 16, 644-654 (2021) | Cite this article
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