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Background ‘
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F e EPA United States
\__/ Enviranmental Protection
\.’ Agency

* In 2020, US EPA - Toxic Substances Control Act (TSCA) was charged to evaluate the
toxicity of over 85,000 chemicals that are produced, imported, or managed in the U.S.
(TSCA, 2020).

*Not effective in
keeping up with
the constantly
growing chemical
iInventory.

sed

« The US EPA cheminformatics-based, open access computational toxicology tools were
developed to supplement, support or even replace in vivo bioassays.
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Date: 29t" June 2023

CompTox Chemicals Dashboard
Search 1,200,059 Chemicals

Chemicals Products/Use Categories Assay/Gene

Search for chemical by systematic name, synonym, CAS number, DTXSID or InChlKey

@ !dentifier substring search

* Provides data that have been modeled for chemical screening and
prioritization, hazard identification, determination of mode of action
(MOA) and risk assessment.

https://comptox.epa.gov/dashboard/
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Reasons for Regulatory Needs : Consumer Perspective

IMPACTS OF PESTICIDES

Pesticides are used in our countryside, urban areas, homes and gardens

IMPACTS HEALTH PREGNANT MOTHERS . DRAINS ECONOMIES DECREASES & IMPACTS ON WATER,

'Exposure can cause 4 AND CHILDREN Pesticides cause BIODIVERSITY SOIL AND AIR
kﬁ fertility and \E’;’/ﬁ This group is ® illness and injury Pesticides have been ® Run-off contaminates
' oductive issues, *  particularly sensitive ® resulting in lost work linked to declinesin ® surface and ground water.
as exposure can days. Exploitative bees and pollinators, ® Soil microorganisms and Q
cause disruption to @ Mmarkets keep farmers beneficial insects, ® earthworms are poisoned
endocrlne systems, on the pesticide birds, mammals, Q
readmill, crops .~ _ aquaticanimalsand ~ ©

depressmn nxne e " neuro-de v‘—[opm 7
ADHD etc. issues and other and ISE ; _ ) : "
disorders. ° affects yields. - @

POLISATIONOF

Source: https://www.challenge.org/resources/pesticide-use-in-farming/
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Pesticides and Regulatory Challenges : Registrant’s Perspective ‘
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Pesticide registratio

} \
)

* The pesticide registration, use and sales are regulated by
* The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA),
« The Federal Food, Drug and Cosmetic Act,
* The Food Quality Protection Act,
* The Pesticide Registration Improvement Act and
« The Code of Federal Regulations Title 40 (40CFR).

« Specific laws and regulations regarding pesticide registration, use and sales also
apply within individual states.
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Pesticides and Regulatory Challenges : Registrant’s Perspective
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Central Insecticides Board & Registration Committee (CIB&RC)

Jul 5, 2023, 2:18:45 PM
s COMPREHENSIVE REGISTRATION OF PESTICIDES - CROP

) GOVERNMENT OF INDIA
.\ MINISTRY OF AGRICULTURE & FARMERS WELFARE
% DEPARTMENT OF AGRICULTURE & FARMERS WELFARE
* DIRECTORATE OF PLANT PROTECTION, QUARANTINE AND STORAGE

Home User Login Stakeholder Login SLO Login

-

Comprehensive Registration of Pesticides

Vision

To establish an Enterprise-wide
Comprehensive Registration of Pesticides
that enhances efficiency in transactions,
effectiveness in control, transparency in

operations, accountability at all levels,
sustainability in the long run and
convenience to all the stakeholders.

JRF Global | Pioneering Solutions since 1977 - Responsibly



Pesticides and Regulatory Challenges ‘
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As part of this process, pesticide registrants submit Health Effects Test Guidelines
studies (US EPA, 1998), to evaluate effects related tg-

- Skin Sensitization

- Eye Irritation

- Carcinogenicity,

- Genotoxicity,

- Development,

- Reproduction,

- Endocrine systems,

- Neurotoxicity,

- Immunology and other outcomes.

*Screening program
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Predictive Chemistry Using Computational Tools ‘
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« Computational tools can be used when the ability to generate new data is
limited, by cost, time or regulatory framqwgﬁhco methods should be well
documented to maintain transparency.

 In silico predictions can

o Support risk assessment » Applicability domain should be well
o Add weight of evidence understood based on the data on which
o Reduce uncertainty model is built.

Exposure Estimation

Hazard Prediction Hazard Characterization
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Computational Approaches
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uantitative Structure-Activity Relationship ([Q]SAR) Pioneering Solutions since 1977 - Responsibly
ualitative Structure-Activity Relationship ([Q]SAR) Learn from the past prepare for the future

DATABASES

B Chemistry (80)
M Toxicological (57)
" ADME (38)
Drug Discovery (157)
M DI/CT/PV (116)
M Biological DBs (268)
® PPI (54)
B Omics (60)
B Pathways (38)
M Patents (9)

The best way to predict the future is to study the &L 3 - f"v"°'l'm'e"(ta')(3°)
. N & ® Animal Alt (39
past, or prognosticate G i /

e
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QSAR: Quantitative Structure Activity Relationship

o —

/" Chemical ﬁ\ Mathematical
(\ information \ /

model

Model
yEa+ax o +ax,
Sraturncal measures

R R} Foalue

” Statistical
-. \ahdatlon 5

lnlcrprclanon
. of information _

v Lipophilicity T |
v Blecurophilicty "o

v Carbonyl oxygen
"~ Chain length

//
(’ Design: better

chemical
v

Kunal et al., 2015
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.Sub—StructuraI fragment

‘ Topology derived
‘ Spatial geometry

Conformation, Orientation &
protonation state representation

hem. Formula

©

QSAR

Dimensional
perspective

. Induced fit parameters

. 5D + Other solvation conditions

‘ Real target-based receptor
model data



A Simple Analogy to Understand Dimensions of QSAR
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sound insulation
i chine
Rainma
. ind
Projection screen os . |
fulmination

projector

Snowing sound

Bubble

Blower

Sound

Armrest

The regular screen The virtual reality
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QSAR Descriptors

significant QSAR model.

Dimension of Parameters

descrnptors

OD-descnptors Constitutional indices, molecular property, atom and bond count

| D-descniptors Fragment counts, fiingerprints

2D-descnptors Topological parameters, structural parameters, physicochemical
parameters Including thermodynamic descriptors

3D-descnptors Electronic parameters, spatial parameters, molecular shape analysis

parameters, molecular field analysis parameters and receptor surface
analysis parameters
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The descriptors are correlated with the activities to obtain a statistically
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Typical Process of QSAR Modelling

Y &

eg ® o . .
Source Data  Curate Data Partition Data into Develop Model I] I]D I tg ‘ .

Training & Test

— w |

Validate Model Run New Data Use Prediction

Internal & External
Develop ( )

Reference: AFSA
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Read-across approach

Chemical 1

Endpoint 1
Read-across

Endpoint 1
Interpolation

Endpoint 1
Extrapolation

TS

Chemical 1

Chemical 2

Chemical 3

O

"ah-dR

R

O
O

Ty

‘ Reliable Data Point
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O Missing Data Point

.
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 An alternative approach

to fill a data gap for a
substance (Target), for a

specific endpoint, by
using the data from
another structurally/

mechanistically similar
substance (Source)



Read-across approach
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One- to- One read across Many- to- One read across

Substance 1 Substance 2 Substance 1 Substance 2 Substance 3

Endpoint 1
Read-across

Property

Multiple source substances, No similar trend or pattern in their properties = Analogue approach

Multiple source substances, similar trend or pattern in their properties = Group (Category)

C8 C10 C8-C14 c12 C12-C14 | C12-C18 C18

roperty | @ | @ ®@ & o o
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The Read-across process / Framework
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Target
Alerts ok?

Sources
Found?

Data gap Yes Yes

analysis for Ta;ﬁgt y S?-:cj-rci- i S(I)urcg
target profiling entification valuation

Source

data
Suitable Evaluation
Source?

Decision
Context

Data
Acceptable?

Yes

Read-
Across

Exit Read Across Exit Read Across

Outcome
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QSAR Based Predictive Toxicology Tools Available ‘

s e e
QSAR TOOLBOX D Derek @CASE
\V,EG/\\RY3
B Toxtree

(©PERA

PEn (q)saR App

:OLeadscopé

Danish (Q)SAR Database



Choosing the Model
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A

° e Secqnd Edition - Guidance Document o Integrated Approaches o E Guideline No. 497: Defined Approaches on Skin
’CICH i ===—Testing and Assessment (IATA) for Serious Eye Damage and Eye | Sensitisation

Permcrination S bty besth E o Titation E s sasrmms - :

ICH M7 Guideline on H . ok | naenatia DA

Mutagenic Impurities : - £ | inidel e —

Accepta nce o - s L= Pubisedon 22,021 Akoavlaie i Frech
: = seres OECD Seies o Testg and ssessnent {vien o s : Insesies: OECD Guidslines for the Testing of Chemicals, Section 4: Health Efects {view more §iies)
e Readorine ° Downioad POF a Get ciatioe detalls é = e Read onine e Download PDF e Get citation detads

Used in Risk
Assessment

Sarah Nexus

ToxTree

Mutagenicityé Skin/ Eye irritation Skin Sensitization Carcinogenicityé DART
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Assessing reliability
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Pioneering Solutions since 1977 - Responsibly
Applicabilit . o o :
o . i Uncertainty Variability Validation Reporting
Domain

Be transparent about what the prediction can tell / cannot tell
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Limitations of computational predictions ‘

JRF GLOBAL

Pioneering Solutions since 1977 - Responsibly

- Dependency on data availability -

 Analyzing/ prediction of toxicity for multi-constituents/ g

formulations.

* Prediction for UVCB
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Summary ‘
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* In-silico models can be used to predict toxicity.
* The right approach/model need to be used for the reliable prediction.

 During the prediction make sure that, you know the identity of the target
chemical.

- Choose a model that is appropriate for both target chemical type and endpoint of
Interest.

» Check the target chemical is with in applicability domain.

» With all these considerations, use computational models to reduce the time, cost
and animals.

» Wish you all a Happy prediction!!!!!! /



Services offered by JRF

Predictive Toxicity

- Physicochemical properties

- Environmental Fate and Transport
- Ecotoxicity endpoints

- Human Health Hazard endpoints
- Endocrine Disruption Potential

- ADME

Prediction of MoA for Pesticides

- Screening of insecticides for MoA
against JRF’s insecticides library

- Screening of fungicides for MoA
against JRF’s fungicides library

- Screening of herbicides for MoA
against JRF’s herbicides library

Ligand based drug discovery

- Customized 2D and 3D QSAR Modelling for
the prediction of toxicity and efficacy

- Pharmacophore modelling for the
prediction of toxicity and efficacy

- Library enumeration for lead optimization

Protein modeling and simulation

- Modelling of protein structure and
validation

- Active pocket/binding site prediction

- Residue substitution analysis to understand
the impact of mutation on target protein
structure/function.

- Bovine Corneal Opacity and Permeability Test
- Dermal Absorption
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Structure based drug discovery

- Molecular docking to understand the
protein ligand (Small molecule
drug/chemical) interaction.

- MD simulation to understand the protein
guality, stability of drug and protein
interaction in solvated system.

- Receptor based pharmacophore modeling

- Skin Corrosion Test

- Skin Irritation Test

- Eye Irritation test

- 3T3 NRU Phototoxicity Test
- Skin Sensitization Tests

- Photosensitization

- ADME
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Thank you!

Dr. Bharath BR

+91 6357101701

bharath.rudresh@jrfonline.com

@xX o

www.jrfglobal.com
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Supplementary Slides for the Audience Reference

7
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Software for the prediction toxicological endpoints
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. e
SOFTWARE (AND DEVELOPER) E bi aﬂ B E g
T |4 25| -
- - - I il L 2
: E - g E,,@n« % gl & |z . %“ (1) Maximum tolerated dose
C AENEE 5| g AT NAE - in humans;
Q 2 i %“ é o g 33 : 2 %E‘ ‘g é 2 (2) Cramer classification tree;
Z 3052|8218 | B8 |8[525 8 | 2| (3) mmunotoxicity other
ACD/Tox Suite (ToxBoxes) Commercial . . . than skin sensitization;
:i;i’l;::dmmr (Simulations Plus Inc.) gzzzzi =1y |- : . : : (4) Predictiqn -Of the
Caesar project models (Mario Negri Institute) Freely available . . . mutagenic m‘_je,x for Ames
Derek (Lhasa Ltd) Commercial : - : 1 : : test mutagenicity
HazardExpert (CompulDiug) Commercial . . . .
Lazar (In Silico Toxicology; Freiburg university) Freely available (1) |- . .
Leadscope (Leadscope) Commercial . . . L .
MCASE/MCAPC (MultiCASE) Commercial . . . . - L .
MDL QSAR (MDL) Commercial - (1) |- . L
OASIS-TIMES (Laboratory of Mathematical Chemistry, Bourgas | Commercial . .
University)
Onecologic (U5 EPA) Freely available .
Pallas Suite including ToxAlert, Cytotoxicity (CompuDmg) Commercial . . N
TerraQSAR (TerraBase) Commercial . .
TOPEAT (Accelrys) Commercial . . . . .
Toxtree (JEC) Freely available =2y |- .
Molcode Toolbox (Moleode Ltd) Commercial . . . . .

JRF Global | Pioneering Solutions since 1977 - Responsibly



Software for the prediction toxicological endpoints

ENDPOINT
SOFTWAEE (AND DEVELOPER) i g
2 g z
: S8 18 |g |2 |¢ |#
7 = o 0
: S5 |8 |E|8 |5 |2
ACD/Tox Suite (ToxBoxes) Comimercial . .
ADMET Predicter {Simulations Plus Inc.) Commercial
BicEpisteme Comimercial
Caesar project models (Mario Negri Institute) Freely available .
Derel: (Lhaza Ltd) Comimercial . . . . .
HazardExpert (CompuDrug) Commercial . .
Lazar (In Silico Toxicology; Fretburg university) Freely available
Leadscope (Leadscope) Commercial
MCASEMCAPC (MMultiCASE) Commercial . .
MDL QSAE (MDL) Commercial . .
OASIS-TIMES (Laberatory of Mathematical Chemistry, Bourgas Comimercial .

University)

Oncologic (US EPA) Freely available

Pallas Suite including ToxAlert, Cytotoxicity {CompuDirug) Commercial

TerraQSAR. (TerraBaze) Commercial .

TOPEAT (Accelrys) Commercial . . . .

Toxtree (JEC) Freely available . . .
Moleode Toolbox (Moleode Ltd) Commercial . .
PASS Freely available .
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