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* What is Read-across?

* What tools exist that might help facilitate read-across?

« Putting those tools into context of the read-across workflow

 Evolving the read-across workflow to address other New
Approach Methods (NAMs)

* Generalised Read-across (GenRA) approach

* GenRA implementation

* From theory to practical application

« Ongoing research to enhance GenRA

- Summary remarks

- National Center for
Computational Toxicology
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SEPA Definitions: Read-across

United States
Environmen tal Protection
Agency

» Read-across describes the method of filling a data gap whereby a
chemical with existing data values is used to make a prediction for a
'similar’ chemical.

« A target chemical is a chemical which has a data gap that needs to
be filled i.e. the subject of the read-across.

« A source analogue is a chemical that has been identified as an
appropriate chemical for use in a read-across based on similarity to
the target chemical and existence of relevant data.

Source Target ' 0
chemical chemical —~| Acute .
Property .f— @) [ toxicity? ~
® Reliable data
@) Missing data Known to be Predicted tO be
harmful harmful

- National Center for
Computational Toxicology
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ARTICLE INFO ABSTRACT

Article history: Read-across 15 a popular data gap filling technique used within analogue and category approaches for 5

Received 29 March 2017 regulatory purposes. In recent years there have been many efforts focused on the challenges involved

:EEEE""[:’ ;Lﬁr:;seg;;:;m 42 May 2017 in read-across development, its scientific justification and documentation. Tools have also been devel- ’
P ¥ oped to facilitate read-across development and application. Here, we describe a number of publicly avail-

Hovalloble: onlioe 20 Muy 2N17 able read-across tools in the context of the category/analogue workflow and review their respective 4

capabilities, strengths and weaknesses. Mo single tool addresses all aspects of the workflow. We highlight
N how the different tools complement each other and some of the epportunities for their further develop- i
Caregory approach ) .
Analogue approach ment to address the continued evolution of read-across.
Data gap filling Published by Elsevier BV,
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SEPA Selected publicly read-across tools

United States
Environmental Protection

e Tool AIM ToxMatch AMBIT  OECD CBRA ToxRead
Toolbox
Analogue X X X X X X
identification
Analogue NA X X X X X
Evaluation by other For
tools Ames &
available BCF
Data gap NA X X X NA NA
analysis Data Data Data
matrix matrix matrix can
can be viewable be
exported exported
Data gap NA X User X X X
filling driven
Uncertainty NA NA NA X NA NA
assessment
Availability Free Free Free Free Free Free
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&EPA A harmonised hybrid read-across workflow

Determine the scope of the

assessment needed 1. Decision

context

e.g. screening level hazard

assessment ﬂ

Y€ [consider Defined -
Determine number and zmu?a:; g:f :> ;::ndd“‘:ngnrorw Approaches in the sensitisation,
Type of data gaps ,.‘:,.9“ g b context of an IATA oestrogenicity
defined pathway or
AQP?
The number of data gaps and for which NO
endpeints will drive the appreach teo fill &

the data gaps. e.g. using defined
approaches or QSARS

Is/are the data

gap(s) for VIE:5:> Consider(ESAR Wher'e dO ther' NAMS fi.r?
physicochemical, approaches
e — Current read-across approaches are

expert driven?

NO u
o | ottt e ither e brccy How should we transition to data-driven
Custom search specific to endpoint specific similarity rationale lobgo el il oy
groups, reactivity etc. or specific to

parameters OR
Search on the basis of structural similarity and/or ! !
other similarity contexts to address a breader

number of endpoints

an endpoint

approaches?
o What about characterising the
T uncertainty of the predictions made?

Evaluate on the basis of physchem, metabolism,
reactivity, TK, texicological ete

Also evaluate comsistency and concordance of 5. -‘-"ﬂ'-‘l_guc
experimental data (both effects and potency) of the evaluation

source onalogues across the endpoint, between T

endpoints (temporal and dose response relationship)

and relative to the target using the data matrix .
6. Data gap filling

Qualitative/ Quantitative read-acroess,
Trend analysis, External QSAR

Assess  prediction and  uncertainty  relative

(prediction uncertainty and underlying data 7. Uncertainty
variability) to the decision context (Shah et al assessment
(2016) - refine analogue identification as required

Generate new information depending on the seurces
of the uncertainties see Patlewicz et al (2015) &

Schultz et al (2015)
Fig. 9. A harmonised hybrid development and assessment framework. PGT I ew l C Z eT al ) 2 O 1 8

- National Center for
Computational Toxicology



“EPA _ Generalised Read-Across: GenRA

-Predicting toxicity as a similarity-weighted activity of
nearest neighbours based on chemistry and/or bioactivity
descriptors

-Systematically evaluates read-across performance and
uncertainty using available data

Jaccard similarity:

National Center for
Computational Toxicology




&EPA  GenRA vl - Approach

~l Protection

|. Data II. Define Local neighbourhoods lll. GenRA

1,778 Chemicals Use K-means analysis to group Use GenRA to predict toxicity
3,239 Structure descriptors (chm) chemicals by similarity effects in local neighbourhoods

820 Bioactivity hitcall (bio) ToxCast Use cluster stability analysis Evaluate impact of structural
~ 100 local neighbourhoods and/or bioactivity descriptors on
574 toxicity effects (tox) ToxRefDB prediction
Quantify uncertainty
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_iwe T s e e | T T T e - T -
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-

hazard based on toxicity effects

~

Decision Context

Screening level assessment of

from ToxRefDB vi

g J

4 )
Uncertainty
assessment

Assess prediction and
uncertainty using AUC and p
value metrics
National\&.....,. ror )

Computational Toxicology

-
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Analogue
identification

Similarity context is based on
structural characteristics

~

Read-across

Similarity weighted average -
many to one read-across

Implementing GenRA within the workflow

-

Data gap analysis
for target and
source analogues

-

\_

Analogue evaluation

Evaluate consistency and
concordance of experimental
data of source analogues across
and between endpoints

~

J




SEPA GenRA tool in practice

United States
Environmental Protection
Agency

- Integrated in the EPA CompTox Chemicals Dashboard

Fluconazole

86386-73-4 | DTXSID3020627

Searched by DSSTox Substance Id.

EXECUTIVE SUMMARY

FROPERTIES N\
ENV. FATE'TRANSPORT \ >

HAZARD F N N
» EXPOSURE
» BIOACTIVITY

SIMILAR COMPOUNDS F HO

GENRA

SYNONYMS

» LITERATURE

LINKS

Wikipedia -

Fluconazole is an antifungal medication used for a number of fungal infections. This includes candidiasis, blastomycosis, coccidiodomycosis, cryptococcosis, histoplasmosis, dermatophytosis, and )
pityriasis versicolor. It is also used to prevent candidiasis in those who are at high risk such as following organ transplantation, low birth weight babies, and those with low blood neufrophil counts. It is
given either by mouth or by injection into a vein.

Commen side effecis include vomiting

Read more

Intrinsic Properties

i, Molecular Formula: C13H12FzNzO & Mol File Q Find All Chemicals

I, Average Mass: 306.277 g/mol  |al |sotope Mass Distribution

;. Monoisotopic Mass: 306.104065 gimol

Structural Identifiers

-

\AM“\;&‘\M‘

Linked Substances

Fe

Presence in Lists

-

Record Information

Quality Control Notes 1

wmuﬁt'e'?ﬁ* Y e Y i I
C

omputational Toxicology
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GenRA tool in practice

ction

- Structured as a workflow

DETAILS

EXECUTIVE SUMMARY

PROPERTIES

ENV. FATE/TRANSPORT

HAZARD

Fluconazole
86386-73-4 | DTXSID3020627

Searched by DSSTox Substance Id.

Step One: Analog Identification and Evaluation

» EXPOSURE

» BIDACTIVITY

SIMILAR COMPOUNDS

Similarity context

Neighbors by: f Chem: Morgan Fgrpris v iiterby: invivodata v @

Flusilazola

Bromuconazole
\ / Cyproconazole
GENRA
L >

SYNONYMS

» LITERATURE

LINKS

—

S

"'l-u-._‘_‘_‘_--
|

Ipconazale L -
\ Pyrasulfotole m...
10 / \

Fluconazole

T
Meteonazole -
v 1] Myclobutani

Tetraconazole = - |
# of Analogs | 10 znbuconazole Next

h LoMpatationd xigsTog

I%MM)* - ” \,A"""-‘w ""-.P""‘"“ . r.-___"!’ 4._,“‘ , - ’.-—r

»
F

et My

5
3
)
;
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SEPA GenRA tool in practice

GenRA

Step Two: Data Gap Analysis & Generate Data Matrix

Neighbors by:  Chem: Morgan Fgrpris ¥ Filter by: | invivo data Sum%wDataGapAnalysis o L\\T Group:| ToxRef By: Tox Fingerprint Generate Data Matrix (1]

-
o
v o & &
i it y ¥
o of £ a4
Ethylene glycol .. 5 & & &2

Ethion

Hexaconazole 43
CHR:Adrenal Gland

Butanal oximes Flusilazole ﬂ
\ / Myrcene m

CHR:Artery (General)

16

Cyproconazole 14

—— i Pyrasulfotole metabolite ... 0 0 18

—_—

234
Acrolein diethy CHR:Bile duct
Ethoprop e At { Myclobutanil 15 15 H
CHR:Blood
/ / \ \ Chlorethoxyfos Fenbuconazole 34 ﬂ 17 E

CHR:Blood vessel

Tetraconazole 35 ﬂ 20

Metconazole 35 2158 15 a2
Fosamine amm... CHR:Bone
. 2-Ethoxyethyl a...

CHR:Body Weight

o Ipconazole 46 232 16 180
A . CHR:Bone Marrow
Bromuconazole 24 13 . .
# of Analogs 10 Hethyieugene! bis(2-Chioro-1-... - E CHR:Brain
- achus

" Data gap analysis

- National Center for
Computational Toxicology



vEPA

Neighbors by:  Chem: Morgan Fgrprts  *

Ethylene glycol .

Eutanal oxime
g— \

N Run Read-Acro s (4

Run GenRA

- National Center for
Computational Toxicology

GenRA tool in practice

ALTEX preprint
published February 4, 2019
doi:10.14573/altex.1811292

Short Communication
Generalized Read-Across (GenRA): A workflow

Implemented into the EPA CompTox Chemicals
Dashboard

George Helman®, Imvan Shah’, Antony J. Williams®, Jeff Edwards’, Jeremy Dunne’ and Grace

Patlewicz®”

!0ak Ridge Institute for Science and Education (ORISE), Oak Ridge, TN, USA; *National Center for Computational
Toxicology (NCCT), Office of Research and Development, US Environmental Protection Agency, Research Triangle Park
(RTP). NC. USA

Abstract

Generalized Read-Across (GenRA) is a data driven approach which makes read-across predictions on the basis of a
similarity weighted activity of source analogues (nearest neighbors). GenRA has been described in more detail in the
literature (Shah et al., 2016; Helman et al., 2018). Here we present its implementation within the EPA’s CompTox
Chemicals Dashboard to provide public access to a GenRA module structured as a read-across workflow. GenRA
assists researchers in identifying source analogues, evaluating their validity and making predictions of in vivo toxicity
effects for a target substance. Predictions are presented as binary outcomes reflecting presence or absence of toxicity
together with quantitative measures of uncertainty. The approach allows users to identify analogues in different ways,
quickly assess the availability of relevant in vivo data for those analogues and visualize these in a data matrnx to
evaluate the consistency and concordance of the available experimental data for those analogues before making a
=enRA prediction. Predictions can be exported into a tab-separated value (TSV) or Excel file for additional review and
analysis (e.q., doses of analogues associated with production of toxic effects). GenRA offers a new capability of making
reproducible read-across predictions in an easy-to use-interface.
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S&EPA  GenRA in practice - step by step

Proposed
source Primary similarity rationale
analogue

4-Nitroaniline |Considerations for chemical class,
structural moiety, reactivity,
metabolism and toxicity were used to
refine the pool of analogues. Selection

of the source analogue is based on
o\/@ e availability of toxicity values, duration
5 of the principal study and health

protectiveness of the adopted POD,

given the commonalities in the
toxicokinetic and toxicity profile for
all the candidates.

- National Center for
Computational Toxicology
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Neighbors by: Chem: Morgan Fgrpris

Dicloran

2.4-Dinitrophenol \

e
N

Filter by: invivo data W o

4 .

4-Mitroaniline

| /o

e e,

—:; o —

3.8-Dinitroaniline

N
4-Mitrophenol
/ \ Mitroben

4-Mitrotoluene

- Sodium 4-nitrop...
# of Analogs |10

National Center for
Computational Toxicology

/,/ 2-Methyl-5-nitro...

h““"—q__q ' 3
el N

S
Zene

2-Methoxy-S-nitr....

VI

1-Chloro-4-nitro...

SEPA GenRA vl in practice - step by step

Analogue identification:

Similarity based on Morgan chemical
fingerprints and selecting a default of 10
source analogues

16
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SEPA GenRA vl in practice - step by step
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Data matrix view of source analogues relative to target chemical

Updated Data matrix view with GenRA predictions for target chemical

Run Read-Across GenRA W Min+; 0 v Min: 0 W Filter: Similarity Weight:[_| Download: Filstype (i}

1.00 @ 0.42 0.42 034 0324 032 029 029 029+ 029 0.28

o h— ' g i = :
) I N 7 . 4 . <_\,f B ) 7 ' [ I

oy -4.1,_\__,!—\ - Q } i A —if_:{;—- o @ w —.\\ b - — L " % :” : : ‘\u e

ne 2-Msthyl-5-nitr._.  Mitrobenzene 2-Methowy-5-nit... 1-Chloro-4-nitr... Sodium 4-nitro...  4-Mitrotolusne 4-Mitrophenol  2,4-Dinitropheno

CHR Blood vessel

curecs e [ | I
crreon [N I N

- National Center for 17
Computational Toxicology



vEPA

casrn
99-30-9
100-01-6
99-55-8
98-95-3
99-59-2
100-00-5
100-02-7
99-93-0
824-78-2
51-28-5

United States

GenRA vl in practice - step by step

Environmental Protection

Agency

Data matrix view of source analogues relative to target chemical

dsstox_sid

DTX51D2020426
DTXSIDE020961
DTXSID4020959
DTX5ID3020964
DTX51D0020943
DTX51D5020281
DTXSID0021834
DTX5ID5023792
DTXSID3027320
DTX51D0020523

name
Dicloran

4-Nitroaniline
2-Methyl-5-nitroaniline
Mitrobenzene
2-Methoxy-5-nitroaniline
1-Chloro-4-nitrobenzene
4-Nitrophenol
4-Nitrotoluene

Sodium 4-nitrophenolate
2, 4-Dinitrophenol

- National Center for
Computational Toxicology

CHR:Body Weight
71.000 mg/kg/day
9.000 mg/kg/day
2.500 mg/kg/day

200.000 mg/kg/day

60.000 mg/kg/day

CHR:Bone
no_effect
no_effect
no_effect

no_effect

no_effect

CHR:Bone Marrow
no_effect

3.000 mg/kg/day
no_effect

no_effect

no_effect

CHR:Clinical Chemistry CHR:Clinical Signs

11.300 mg/kg/day
no_effect
no_effect

no_effect

no_effect

75.000 mg/kg/day
no_effect
no_effect

no_effect

no_effect

CHR:Kidney

71.000 mg/kg/day
no_effect
no_effect

no_effect

55.000 mg/kg/day

CHR:Liver
11.300 mg/kg/day
1.500 mg/kg/day
345.000 mg/kg/day

600.000 mg/kg/day

110.000 mg/kg/day

CHR:Locomotion CHR:Lung

no_effect no_effect

no_effect 9.000 mg

no_effect no_effect

no_effect no_effect

no_effect 155.000 m
18
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gpa Data matrix for source substances

United States

L Y4

Environmental Protection

Look for

DTXSID0020523

commonality in
profile across

DTXSIDO020943

DTXSIDO0Z21834

DTX5ID10480612

target effects

DTX5ID10583699

DTX5ID10T455894

DTX51D2020426

-
)
S
£
O
(S
-
0
)
S

DTXSIDZ020964
DTXSID3027320

pIs X0155p

i TLA,

DTXSID4020959

7))
7))
o
-
¥
5§
w 3
+ o
uo
“- O
HE
0 O

DTXSID50202581

DTXSID50237592

DTX5ID50480611

e.g. haematology,
liver, kidney and

spleen effects

DTX5ID50574024

DTX5IDE020%61

19

eulbeAgs
A2324N8NS

SON 2NsS°Ens
Y2eWolS ans
UIAS-AIs
saxal=d-dns
xufieyd-gns
sealoued ans
21e-jeardns Buudsuoeans
Ayenop-ans
UoIowoda gins
ABupy-gns

puz|D uBLZpIEHENS
3240 snoays3:ans
pUBlS [RI0NDENS
MOl 2Ucgtgns
(|zizUa0) Aly-gns
eulben Jvs

anbuo] s

53153 IS

aunseap| Wizds:oys
aJuBLLOUad aAonpoudaydys
SEAUR IS
FSON:IVS

2pop Ydwiy:oys
[|BWS BUSaIU| IS
12ppe|q|ED:IYs
SIWApIpId3:0Ys
auog:Ivs

Ayned [eunucpgyIYs
SN Hl
100 L 95

U2BWICIS WD

WIS HOW
IIUBWIOHNZ 3aPnpoaday Yo
PUR|D AIENNIE H O
SEIIUES HOW

SSON WO

SZEWHOW
UCIJUIOI0T 9SO
umhm.n_ SUNE2QUIPH S
(==l ER B T
snbeydos3 o
USIEUIPIO0D WDl
uIRIg-Ho
ucijenligey x=iay =(14els5 L__r__uu__u_
mewobAF A0
sishleunn:A3q
eayeAT0

531531 :A30

paoz [eulds:A30
F|2153A [BUILISS AT
flzpe Adeuowng:a3q
siuzd:n30

JBR0AIA

mef {ynop:A3a
pue|Sy Alewwe: A3q
quir:a3a

|83=11 m__u.._m.u..__”}mﬂ
pEU0DAI0

243:430

sSnEolaue snong-AJ3qg
SUBIS (22w A30
|=55an poo|g-a30
AewpueT um{_}mﬂ
Ea_u__u..:_.._m oD 121 HHD
BRI HHD

anbuo] W4
YIewols=qHD

IS HHD

2]E150U44 HHD
Wnauoidad- 44D
AIBADHHD

Apanoe JoIoWTHHD
BUnT-WHD
A2UPTdHD

PUB|D UBLIZPIEH HHD
2347 SNONSTHHD
PUB|D) [BISHIDHHD
uIRlg-HHD

poolg-gHD

AuneD [BUUICPOY-HHD




“EPA  GenRA predictions in practice: Approach

Environmental Protection

- Predictions are binary (yes/no) for toxicity effects within ToxRefDB
vl studies.

- Predictions are summarised on a study level basis where red =
"positive”, blue = “"negative”.

National Center for
Computational Toxicology
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Environmental Protection
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Updated Data matrix view with GenRA

Run Read-Across GenRA W Min+: 0 Min-: 0 v

1.00 @ 042 042 034
-~ p— -
@ ek NN L A
i ‘—> A B o
Dinitroaniline Diclora 4-Mitrogniline  2-Msethyl-S-nitr...

CHR:Abdominal Cavity

CHR:Bile duct
CHR:Blood
CHR:Blood vessel
CHR:Body Weight

CHR:Bone

National Center for
Computational Toxicology

Filter:

0324 0324

Mitrobenzene 2-Methowxy-5-nit....

0.29

1-Chloro-4-nitr...

0.2%

Sodium 4-nitro...

Similarity Weight: |
029 028
VAR N
\—r; U

4-Mitrotolusne

4-Nitropheno

GenRA vl in practice - step by step

predictions for target chemical

Download: Filstype

0.28 v

2.4-Dinitropheno

21



“EPA GenRA predictions in practice: Approach

Environmental Protection

Agency
ap a_s a_t auc dsstox_sid o ko n_neg n_pos out p_val pred s0 t0

0 o022 0 DTXSID0044151 chm_mrgn 10 3 1 MGR:Offs| 0.6 Neg 0.05 0
0 o2 0 DTXSID0044151 chm_mrgn 10 3 1 MGR:Morl 0.6 Neg 0.05 0
0 o 0 DTXSID0044151 chm_mign 10 3 1 MGR:Sple 0.7 Neg 0.05 0
0 0.29 0 DTXSID0044151 chm_mrgn 10 3 1 SUB:Urina 0.7 Neg 0.05 0
0 o0.2318 0 DTXSID0044151 chm_mrgn 10 3 1 DEV:Bone 0.7 Neg 0.05 0
0 o 0 DTXSID0044151 chm_mrgn 10 3 1 DEV:Mort  0.71 Neg 0.05 0
0 0.205 0 DTXSID0044151 chm_mrgn 10 3 1SUB:Bone  0.71 Neg 0.05 0
0 0.2% 0 DTXSID0044151 chm_mrgn 10 3 1SUB:Adrer  0.71 Neg 0.05 0
0 0318 0 DTXSID0044151 chm_mrgn 10 3 1 MGR:Vagi  0.71 Neg 0.05 0
0 022 0 DTXSID0044151 chm_mrgn 10 3 1DEV:Mate  0.73 Neg 0.05 0
0 o0 0 DTXSID0044151 chm_mrgn 10 3 1 MGR:Brair  0.73 Neg 0.05 0
0 o0 0 DTXSID0044151 chm_r . .
0 0318 0 DTXSID0044151 chm_r CO"Slder‘aflons
1 0707 0 DTXSID0044151 chm_r . .
o o2 oot om - RQNK predictions based on the p-val and AUC
0 023 0 DTXSID0044151 chm_r
0 0.22 0 DTXSID0044151 chm_r l ( h h f 'd : 1-h
S —— o omsinooness o, VAIUES (WNEIre we nave more contiaence in e
0 o0.2318 0 DTXSID0044151 chm_r d . 1,-
0 o 0 DTXSID0044151 chm_r pl“e IC 'O“S)
0 023 0 DTXSID0044151 chm_r k d d
o o onseesizss o - RANK based on the target organ effects observe
0 o0 0 DTXSID0044151 chm_r
o oz oonsonssss o fOP the source analogues
1 0538 0 DTXSID0044151 chm_r
0 0218 0 DTXSID0044151 chm_mrgn 10 3 1 DEV:Clinic  0.78 Neg 0.05 0
1 0538 0 DTXSID0044151 chm_mrgn 10 2 2 MGR:Kidn  0.78 Pos 0.05 0.234869
0 017 0 DTXSID0044151 chm_mrgn 10 a 1 CHR:Adrel  0.78 Neg 0.05 0
0 0176 0 DTXSID0044151 chm_mrgn 10 4 1 CHR:Clitor  0.78 Neg 0.05 0
0 0176 0 DTXSID0044151 chm_mrgn 10 4 1CHR:ZymE  0.79 Neg 0.05 0
0 0.205 0 DTXSID0044151 chm_mrgn 10 3 1SUB:Food  0.79 Neg 0.05 0
0 023 0 DTXSID0044151 chm_mrgn 10 a 1 CHR:Clinic  0.79 Neg 0.05 0

- National Center for
Computational Toxicology



sEPA  GenRA - Ongoing research

- Summarising and aggregating the toxicity effect predictions to guide end
users - what are the effects to be concerned about and which effect
predictions are we most confident about

- Consideration of other information to define and refine the analogue
selection - e.g. physicochemical similarity, metabolic similarity, reactivity
similarity...

-EPA New Chemical Categories

- Quantifying the impact of physicochemical similarity on read-across
performance (paper published)

-Quantifying the impact of reactivity similarity on read-across
performance (manuscript in late stages of development)

National Center for
Computational Toxicology




sEPA  GenRA - Ongoing research

- Dose response information to refine scope of prediction beyond binary
outcomes

- Transitioning from qualitative to quantitative predictions - how to apply
and interpret GenRA in screening level hazard assessment

- Starting with quantitative data - e.g. acute rat oral toxicity,
ToxRefDB v2 (2 manuscripts in review)

National Center for
Computational Toxicology




SEPA GenRA & Physchem Similarity Context

nvironmental Protection

. impor“ran‘r context of similarity in read-across

* Models "bioavailability”

* Properties selected: Lipinski Rule of 5 (LogP, MW, # HB
donors/acceptors)

- Two approaches investigated as a means to identify source analogs and

evaluate their predictive performance relative to GenRA:

Approach 1: “Filter” Approach 2: “"Search Expansion”
Subcategorise from a set of “Frontload” both structure and
analogues identified based on physchem into analogue
structural similarity identification

‘Common’ approach '‘Novel’ approach

Helman et al., 2018

- National Center for 25
Computational Toxicology



vEPA

United States
Environmental Protection
Agency

Dibutyl Phthalate
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National Center for
Computational Toxicology

Body Weight
Clinical Chemistry
Food Consumption
Hematology
Kidney

Liver

Mortality
Pancreas
Prostate

Skin

Spleen

Tissue NOS
Urinary Bladder

Case Study: Butyl Benzyl Phthalate
Approach 2: Search Expansion

.78 79
27 .60
« Adding phys-chem to
similarity search
overturns incorrect
predictions for 2

endpoints
* Improves many others
N4
0 .20
0 0
0 0
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SEPA Refinements to the GenRA approach

nV|r0nm eeeeeeeeeeeee

- Transitioning GenRA from binary predictions to quantitative predictions

- Investigated extending GenRA using the acute oral rat systemic toxicity data
collected as part of the ICCVAM Acute toxicity workgroup

- NICEATM-NCCT effort to collate a large dataset of acute oral toxicity to
evaluate the performance of existing predictive models and investigate the
feasibility of developing new models

National Center for
Computational Toxicology




SEPA Refinements to the GenRA approach:
| Acute toxicity

Rows of
Data

Database Resource (number of Ug:;;e Rat oral LDHO0s:
LD50 16,297 chemicals total
values) — 34,508 LD50 values
ECHA (ChemProp) 5533 2136
JRC AcutoxBase 637 138 Require unique LD50 values
NLM HSDB 4082 2238 |_ | with mg/kg units

OECD (eChemPortal) 10206 2314 _
PAI (NICEATM) 364 293

TEST (NLM ChemIDplus) 13689 13545

ot \Preprocessing for modelling

Karmaus et al, 2018; Kleinstreuer et al., 2018 _

- National Center for
Computational Toxicology




oepa Refinements to the GenRA approach: Acute

L Y 4

United States

Environmental Protection tox'c |ty
« Search for a maximum of 10 nearest neighbours on entire dataset

« Use a min similarity threshold of 0.5

Predicted vs. True Residual Plot

True LOSO0 (log malar)
Residual

T T T T T T T T T T T T T T
-2 -1 0 1 2 3 4 -2 -1 0 1 2 3 4

« R2 = 0.61
- RMSE = 0.58

A few outliers, but not too extreme
Residuals clustered around zero with no
obvious patterns

- National Center for 30
Computational Toxicology



SEPA Refinements to the GenRA approach: Acute

Ag\él;g\r: ttttttttttt ion toX|c|tY
Histogram of R2 values for 100 train-test splits
Full Dataset . .
175 « 75-25 train-test splits
15.0
12.5 * R2 values range from 0.52 to 0.69
10.0
1.5 1
. * GenRA performs strongly and
- robustly on this acute tox data set.
0.0 -
0525 0550 0575 0600 0625 0650 0675 0700
R
National Center for Helman 21' C(l., in r'eViCW 3

Computational Toxicology



SEPA Take home messages

Umted States
Environmental Protection

- Harmonised framework for read-across provides opportunities for NAM
data

- GenRA developed is aligned with this framework

- Illustrated how GenRA baseline can been applied in practice

- Highlight ongoing research in extending the approach

-quantitative impact of physicochemical similarity (as it relates to
bioavailability)
-transitioning to quantitative predictions of PODs

National Center for
Computational Toxicology
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