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 Genotoxicity is the study of the ability of chemicals to cause heritable or somatic genetic defects in humans

 Genotoxicity can be

◦ DNA damage, mutagenicity, clastogenicity, aneugenicity induced by a chemical or its metabolites

 Why conduct Genotoxicity Testing?

◦ Evidence of genotoxicity/mutagenicity is pivotal no-go for many indications

◦ Parent genotoxicity testing essential in drug development

◦ Regulatory requirements (ICH S2 (R1)) drive the Genotoxicity

Screening Strategy

◦ Regulatory requirement prior to FTIH trials

 Discharges risk of genotoxic carcinogenesis early in pre-clinical development phase

 The earlier the genotoxicity flag, the better:

◦ De-risks a compound’s development

Genotoxicity
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• A core team which focuses on proactive engagement with drug discovery partners to 
address shift in early screening, providing tailored project support and problem solving

• Core team of individuals aligned to specific Therapy Discovery/Research groups to 
enhance customer focus and provide a clear line of sight to the screening group

• Toolkit of assays that can be applied from lead discovery to pre-candidate profiling and 
beyond

• Promote positive attrition/additional testing when a genotoxic liability is identified and 
bespoke programs can be tailored for specific project needs

Genetic Toxicology and Photosafety (GTP)
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Genetic Toxicology Discovery Support (DS) team 



Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….
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Core Genotoxicity Screening Cascade

• TSRs: 
– Identify potential safety hazards and recommend strategies for evaluating these 
in preclinical studies

– Are a key tool for programme teams and assists in the smart and timely 
progression of quality targets and compounds

– Assess the target and function, associated toxicities, off‐target profiling also (e.g. 
Proteomics, Kinase pathways), considers previous experience, published data 
and provides recommendations
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project‐centric Ames screening for SAR

in silico SAR (DEREK fW, Leadscope, eHOMO) by Computational Tox

Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….
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Core Genotoxicity Screening Cascade

• SAR ‐ work in collaboration with Computational Tox and the project team to identify 
genotoxic liabilities of individual compounds, chemical series or specific targets 
assessed early in Discovery

• Add value ‐ can terminate development, promote additional early testing or provide 
confidence for continued development.

• Targeted early testing based on structure/class e.g.

– Aromatic amine (pyrazole amine   ) like substructures are tested in the

Ames test initially in strains TA98/TA100 +S9
– HDAC, MEK classes are known to generate positive invivo Genotox endpoints
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project‐centric Ames screening for SAR

in silico SAR (DEREK fW, Leadscope, eHOMO) by Computational Tox

Pivotal Mini Ames Screen (bacterial mutagenicity)

Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….
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Core Genotoxicity Screening Cascade

liability 
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• Bacterial mutagenicity test +/‐ S9‐mix (i.e. the Ames test)
• The ‘Gold Standard’ assay
• Highly correlated with the outcome of rodent bioassays
• A regulatory required assay prior to FTIH (ICH S2 R1). A cut‐down version of the assay is used to 

assess for mutagenicity prior to candidate selection
• For new chemical classes/series certain strains are initially selected 

(e.g. TA98 and TA100 +/‐S9) and other strains backfilled based on negative results
• Positive results usually triggers screening of further exemplars to understand liabilities
• Positive finding is often a No‐Go decision point
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project‐centric Ames screening for SAR

Other project‐centric and mechanistic in vitromammalian Screens
(e.g. in vitromicronucleus or chromosome aberration tests ‐ FISH)

Bolt‐on in vivo micronucleus test (eg. as part of General 
Toxicology rodent Candidate Selection study or acute dual endpoint study)

in silico SAR (DEREK fW, Leadscope, eHOMO) by Computational Tox
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Mouse Lymphoma Assay (MLA) Screen (in vitromammalian genotoxicity)

Pivotal Mini Ames Screen (bacterial mutagenicity)

Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….

and / or
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Core Genotoxicity Screening Cascade
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Consider:
Nature of response, reproducibility?
Indicative of clastogenicity?
Positive in the presence of metabolism only?
Clinical indication 
Results of other genotoxicity assays
Results of other compounds from program
Potential pharmacological reasons? Could mechanistic studies add to 
risk assessment? 7

MLA: Key assay to drive in vivo integration strategy @ GLP stage



project‐centric Ames screening for SAR

Other project‐centric and mechanistic in vitromammalian Screens
(e.g. in vitromicronucleus or chromosome aberration tests ‐ FISH)

Bolt‐on in vivo micronucleus test (eg. as part of General 
Toxicology rodent Candidate Selection study or acute dual endpoint study)

in silico SAR (DEREK fW, Leadscope, eHOMO) by Computational Tox
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Mouse Lymphoma Assay (MLA) Screen (in vitromammalian genotoxicity)

Pivotal Mini Ames Screen (bacterial mutagenicity)

Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….

Core GLP package: Full Ames and MLA 
and integrated or acute in vivomicronucleus/comet test

Genotoxic Risk Assessment (GRA)
Up front Ames screening of all
isolated synthetic intermediates

• Early assessment of predicted
metabolites

• Later assessment of degradants,
impurities and metabolites
(e.g. human specific)

and / or
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Genetic Tox in the Metabolism Risk Strategy

9



Genetic Tox in the Metabolism Risk Strategy

10



project‐centric Ames screening for SAR

Other project‐centric and mechanistic in vitromammalian Screens
(e.g. in vitromicronucleus or chromosome aberration tests ‐ FISH)

Bolt‐on in vivo micronucleus test (eg. as part of General 
Toxicology rodent Candidate Selection study or acute dual endpoint study)

in silico SAR (DEREK fW, Leadscope, eHOMO) by Computational Tox

CS
 2
 F
TI
H

Mouse Lymphoma Assay (MLA) Screen (in vitromammalian genotoxicity)

Pivotal Mini Ames Screen (bacterial mutagenicity)

Target Safety Review (TSR) Focusing on Genotoxicity, historical issues….

Core GLP package: Full Ames and MLA 
and integrated or acute in vivomicronucleus/comet test

Genotoxic Risk Assessment (GRA)
Up front Ames screening of all
isolated synthetic intermediates

• Early assessment of predicted
metabolites

• Later assessment of degradants,
impurities and metabolites
(e.g. human specific)

and / or

Potential 
liability 
identified

T2
So
C

So
C2

CS

Core Genotoxicity Screening Cascade

liability 
identified

Liabilities identified

11



Questions
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