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Category ngram Chemicals StUdY Summaries Endpoint Guideline| Avoided [test (USD)|  (USD) test replaced
Aliphatic acids OECD 78 1125 Acute oral toxicity
Alkyl sulfates, alkane sulfonates (R“’de“tt)d ST 423 174 2,2978aE L £085
. epeated dose 28-day
and olefins OECD 61 >1300 oral toxicity (rat) 407 248 76,810 19,048,949 40 9,920
Aluminum alkoxides US EPA 2 1195 Prenatal developmental
: : toxicity (rat)
Amine oxides OECD 15 180 230, 84,912 19,529,460 560 128,800
: Two-generation ’ == !
Fatty acid methyl esters US EPA 30 >500 reproductive toxicity
Glycerides OECD 28 748 (rat) 421,422 259 143,076| 32,907,582 412 94,760
Mouse Erythrocyte
H_ydrotropes OECD 8 125 isrouchous asey
Linear and branched alkylbenzene (mouse) 474 13| 17,524 227,809 100 1,300
sulfonates (LAS/ABS) US EPA 9 192 Acute aquatic toxicity
. various fish species 203 177 6,521] 1,154,193 42 7,434
Long chain alcohols (C5-C22 '(I' tal benefit pf d) d 40,359,277 115,502
) 4 . ~ otal benefits of reduce f . - , -
primary aliphatic alcohols) OECD 30 1400 vertebrate animal testing 53,737,399 149,542
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Read-across Assessment Framework (RAAF) (ECHA, 2017)
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OECD IATA Case Studies Project (Integrated Approaches to Testing
and Assessment, 5k & D =D DHEEMWT 7’ A—F) (since 2015)
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Repeated Dose Tox 9 9 7 4
Reproductive Tox 1 1 0 0 EEN L EEMHFTMmE
Developmental Tox. 1 1 1 1 DEHZERL 7-
Neurotoxicity 3 2 3 1 Fr—2Z225714HLH 3
Genotoxicity 1 1 1 0
Mutagenicity 1 1 0 0
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OECD IATA Case Studies Project (since 2015)
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chemical safety assessment in food and feeds”
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“Guidance on grouping of chemicals”
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Abstract

Read-across is a method used in chemical risk assessment to predict the toxicolog-
ical properties of a target substance by using data from structurally and mechanis-
tically similar substances, known as source substances. EFSA's Scientific Committee
has developed an approach for using read-across in food and feed risk assessment.
This method provides a step-by-step guide to applying read-across as part of a
weight-of-evidence evaluation for individual substances. It includes an explana-
tion of the key aspects to consider at each step of the read-across workflow, i.e.
problem formulation, target substance characterisation, source substance iden-
tification, source substance evaluation, data gap filling, uncertainty assessment,
conclusion and reporting. It highlights the importance of clarity, impartiality and
quality to derive transparent and reliable read-across conclusions. A particularem-
phasis is placed on the analysis of uncertainty and whether the overall uncertainty
can be lowered to tolerable levels by using standardised approaches, and/or ad-
ditional data from new approach methodologies (NAMs). The guidance outlines
methods to integrate data from NAMs to support read-across in the relevant steps,
improving the robustness of the assessment. The ultimate goal is to equip risk as-
sessors and applicants with a comprehensive framework to carry out read-across
assessments systematically and transparently, thereby supporting the safety eval-
uation of chemicals in the food and feed chain.

The declarations of interest of all scientific
experts active in EFSA's work are available
at https:/fopen.efsa.europa.eu/experts

KEYWORDS
data gaps, Food and feed safety, new approach methodologies (NAMs), read-across, risk assessment,
target and source substances, uncertainty
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In silico Caco-2:E 1814 F 8|75 /L D EE-1

In silico model of Caco-2 permeability

Caco-2[RZiBE (BRERNY) HEBRT—4:
* Ning-Ning Wang et.al., J. Chem. Inf. Model. 2016, 56, 4, 763-773

« Hai Pham The et.al., Mol. Inf. 2011, 30, 376-385
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FTiEY —IL(1) : OECD QSAR Toolbox
BY—F7270RICE)T—2DRZFR2[TT SV -V (ERTHHATHE

(https://gsartoolbox.org/)

B BELPMEORRREE - IV —T71LeIBET oL, BLADHRFITY FRA
YFORBRT—42 (F—2R—-R) Z@EATWLS,

B EERICEEORRA’IThNTWS (MXTA4FEUT 1) ,

=] QSAR Toolbox 4.5 [Document 1]

P - 01010
QSAR TOOLBOX @ 5 I'I'l (o100

» Input » Profiling P Category definiion  » Data Gap Filling

Gap Filling Workflow Editor

= B =.© & ©® & ¢

B — -
Trend analysis Read across  (Q)SAR Automated Standardized New Import Export  Delete

° Pocianentc Filter endpoint tree...
& Document 1

Z" [C: 1;Md: 1;P: 0] Search chemical /@ /@\ oy /@ -
0 [C: 858:Md: 4675;P: 0] Aliphatic Carbon Structure - , — /@\ /@/ /@/

Y
I@ [C: 6;Md: 35;P: 0] Subcategorized: ! le) NJ’) . Nﬁ) ) ’)
[] Structure info

—— Additional Ids EC Number:2106802  EC Number:2023564  EC Number:2086514 EC Number:2023564  EC Number:2058555

+—— CAS Number 621-33-0 94-70-2 536-90-3 5862-77-1 94-70-2 156-43-4

—— CAS-SMILES relation High Not applicable High Low High High

—— Chemical name(s) 3-Ethoxy-phenylamine _ 2-Ethoxyaniline . 3-Anisidine . 24-Diaminoethoxybe..._ 2-Ethoxy-phenylamine _4-ethoxy-aniline i

— Identity Sources:9 Sources:1 Sources:19 Sources:4 Sources:11 Sources:27

— Molecular formula C8H11INO C8H1INO C7THINO C8H12N20 C8H1INO C8H11INO

—— Predefined substance type Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent Mono constituent

~—— SMILES CCOclecce(N)c1 CCOclecee(N)el COclecce(N)el CCOclcce(N)ceIN CCOclececcIN CCOclece(N)ee
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B Hazard Evauation Support System

BEEEHEIE AT

Hazard Evaluation Support System

S S g2 . V=15 4] =)
BT 3 " e
P 7 e oo
Profiling ~
metabolism mode...
RDT Data
S ——s I E
Categories Read-across
O Toend sesiysic = Structure
Gap Filling () (o5 models =
— \\ —l— —\\
—_ Target Endpont
Report o
— — ol BSubstance Identity
Repested Dose Tovaty NOEL
= n ITn " vt Rapetod Dose Tscly j
Metabolism LOEL (3152) M: 12 mg/kg/day, . M. 50 mgkg/day, .. M: 62 mg/kg/day.
INOEL
|H8Blood Chemical Examination (1/26) M: 12 mg/kg/day.
»
—‘ ” Ab F@General Signs (@195) M: 25 mg/kg/day, . M: 400 mg/kg/day,... M: 31 mgkg/day,
— | HBHematological Examination (157 M: 12 mglkg/day
nI m E 'L,\ 2, E B [histopathological Finings @089 M- 12 mghgiday. . M: 26 mokglday, . M- 31 mgkgiday,
/ 4138 Latecropsy (3/261) M: 100 mgkg/day, . M: 400 mg/kg/day, . M: 250 ma/kg/day.
HEINOELILOEL (358) 7] M: <6 mgkg/day. .. M: 25 mgkg/day, ... M: 31 mgkg/day,
Laorgan Weights (1/56) M: 25 mg/kg/day.
Profile
Study No. Link to SSRDT) 38 356 9
-Chemical No. {Link to HESS DB) 304 334 329
ROT Report No. 304 336 329
Rat Liver Metabolism Database NA Root of map No. 2565 Root of map No. 454 Root of map No. 449
Repeated dose (HESS) A Allyl iyt Allyl esters (Hepat
l« s 00 o o
B8l Metabolism profiling. - o [ Study [ HessDB Search] = - o x [ Summary of Mechanis - o
E—3 ~ AN ~
- - Fﬁ E}i,’b‘ = E 1
what to add Study Link Test Result | Flag Summary | Test AT aoonal . 1989)
" lyl alcohol 1 nefal. ~
(@ sub-tree D _\\ nt from control group; * P<0.05 *: P<0.01 A Acrolein is a reacti = =llular effects in
O whole map(w/o parent) [ Testitem Jotood Chemistny I icates the standard error, but not the . the liver (Ghilardu E_' | n GSH adduct
METABOLISHM DATABASE S+ - DE|e» 3w p- alk ———— A>un _ (Obno ef al.. 1985 = 1 |i 1985: Silva and
= O"Brien, 1989). ox pid peroxidation
— ;::' EES;EEE: . < Cell Width 1| [ B Redraw | printpreview || e markasy o o = (ilva and O'Brien, 15, WATA0ADE €f dr. 1¥9.). ACTOIein 15 AlS0 CApaDie of feactng Wi suinydryl groups of
L 5247, ceoiana e 5 s F Fimen S o h F men B e h i mem o TR macromolecules nonenzymatically via a Michael addition. Reaction with critical intracellular sulfhydryl groups is
L 248, Nelceece1cl o — . S sUN maidl 162 06 143 04+ 155 03 157 os proposed as one component of the cytotoxicity of acrolein (Cooper ef al.. 1992: Kehrer and Biswal, 2000). Oxidative
248, Netcece(Clet Reference: Kaye, C., Biochem. 1., 134(4), (1973). (in vivo), pp. 1093 - 1101 e majdi_|0.77 002 070 o000 = 004 002 071 ool =+ stress subsequent o the loss of GSH may be associated with mitochondrial dysfunction (Watanabe ef al., 1992:
L 250. Neteee(Clect T-cHo Arumugam ef al.. 1999). Direct action of acrolein on mitochondria is possible (Sun ef al.. 2006). but seems unlikely at
-1 251. Celeccee 1N TG low doses due to the presence of abundant cellular GSH. The mechanism of bile duct hyperplasia induced by allyl
() 252. CN(CICCNICC1=CC=CS e Tcemnt @ L acetate and allyl alcohol is less well understood
() 253 CN(CICCNICC1=CC=CS e Tcemnt ! T8I
GLuc ~
o
™ aidl 65 01 64 0.1 65 01 65 0.0 4 Liver
BA umol/L [18.0 1.0 218 2.0 198 27 212 22 A D)K - \/\OJ\
ALB q/dL 4.8 0.1 4.6 0.0 4.7 0.0 4.7 0.0 Allylacetate l Conbenyesterase
A/G L
Protein % ALe o o
- Protein % al-glo Aeyiaohol otsehytopenase
L = sen ccecn g _oen 1 - J
[ search parents only ) @ @ o Protein % a3-glo intestineand others P4
Search target ! ! ! > Protein % B-dlo ok |
[0 search as fragment e v-alo
AST(GOT) E—
Q) extended search... | 2 Flexible search.., e o e 3 - 5 = . - 5
65 Trans flex search. aLp WL le26 16 588 o 597 7 583 11 . ‘
LoH \
o mn 20 1 D k1 el El s 2 ‘\
< [“
< Figure 1. Hepatotoxic pathway induced by allyl acetate .




%18 —JL(3): Generalized Read-Across (GenRA)

B RERBFRETHVEFEL=Web7 7Y r—a v
B LEBECEMEELG LB AL L, BENICHMUMEZIRE L TERT

Neighbors by:  Chem: Torsion Fgrprts ¥ Filterby: invivodata ¥ @ Summary Data Gap Analysis [i] Group: ToxRef ¥ By: ToxFingerprint ¥ Generale Data Matrix
Vo 1 United States
\__/ Environmental Protection
\’ Agency

CHR:Adrenal Gland
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research/generalized-read-
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CEFIC LRI AMBIT Chemoinformatics System T European
Commission
File Descriptors Groups  View  Similarky Training sat ———
Transfer via Other g and LNA_mech, sdf ’ . |
Webservice ther Sructre Properties file C:\Documents and Settings|Administrat. ..
v *i5z files Databases . \ 1‘
Data (Casithl 106-51-4106-51 4
transfer o DWR._short Ma
' t = EC3 0.009%
Potency_class itreme
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Major Data Sources LRI AM]?IT # 2 = 3
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Transfer transfer Other ; [ﬂb Fydroquinore
of 14570 Tools
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CBRA Radial Plot
Builder Software

ToxRead MV PSS Ode

toxRead B3] TR E D
reproducible read across evaluations.

- shows the similar chemicals, structural alerts

and relevant features in common between -

chemicals, ‘h{

6l sl

- s : = e ‘Q.

The st o chemical braies have been checked and
orginated o
) ) T
o “ ®..
Wanteres ) l

— % Qcaleidos e ‘ " v ,‘3

@ Uses chemical and
biological descriptors as
inputs
[Option] chemical
structures and names

Generates CBRA radial plots
representing a chemical’s
neighborhood in the
chemical space [black] and
in the biological space [red]

@ Structures of chemicals are
displayed when clicking on Chemicals with Structural alerts
N associated and algorithms of
the compound-circles experimental Televant features
values

[Option] limiting the

b hb b Ubrariesof chamicals it relevant features libraries fY
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Patlewicz et al., Exploring current read-across applications and needs among selected U.S. Federal Agencies.
Regul. Toxicol. Pharmacol., 2019, 106, 197-209.
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