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Abstract

The ICH M7 guideline1 for the assessment and control of DNA reactive (mutagenic) impurities in pharmaceuticals permits the use of in silico predictions in place of in vitro testing. The need for two complimenting systems, one expert rule-based and one statistical-based can be fulfilled with Derek Nexus and Sarah
Nexus respectively. The guidelines also state that if warranted, the outcome of the in silico predictions can be reviewed by expert knowledge to support the final conclusion. This poster aims to explore the expert review process of in silico results for potentially mutagenic impurities to demonstrate how an expert
assessment can provide the basis of a regulatory submission. It is anticipated that this will facilitate discussion between experts in this field. All expert calls made on the examples are solely the opinion of experts at Lhasa Limited and are made here for guidance purposes only.

 Introduction
To satisfy the in silico requirements of ICH M7, Lhasa Limited provide Derek Nexus, an
expert-rule based in silico system, and Sarah Nexus, a statistical in silico predictive system.
Using the synthesis of fluconazole (below) as a case study, this poster will cover expert
review of the results of Derek Nexus and Sarah Nexus predictions of potential impurities
within synthesis.

 Case Studies
Derek – Mutagenicity in vitro

Derek – Mutagenicity in vitro

Sarah – Mutagenicity in vitro

Sarah – Mutagenicity in vitro
*Contains misclassified features

• The Sarah Nexus 2.0.1 training set is
composed of 9,507 compounds from
the public domain3
• Sarah Nexus provides interpretable and
transparent predictions
• Machine learning method uses a
fragmentation and hypothesis network
for its predictions4

• Derek Nexus 5.0.2 comprises 115
alerts for mutagenicity in vitro
• Composed of expert-written Alerts
based on publically available and
proprietary donated data
• 25% of mutagenicity in vitro alerts are
based on proprietary data2

Derek Nexus gives a prediction of Inactive with no misclassified or unclassified features –
a strong negative prediction.

•

• Sarah Nexus generates two hypotheses, one positive and one negative.
• In the positive hypothesis 7 out of the 8 positive nearest neighbours have Derek
alerts for mutagenicity in vitro, suggesting different modes of action
• One example is unexplained – fluorobenzene – despite a lack of plausible
mechanism
• Reviewing the literature for fluorobenzene in Vitic Nexus shows many negative
Ames results amongst the positive results, which were possibly due to diazonium
salt synthetic precursor?

Overall call = negative

•

Sarah Nexus prediction overturned due to dissimilar
nearest neighbours and single pertinent positive
result having substantial negative data.

Overall call = negative

Sarah – Mutagenicity in
vitro
Derek Nexus gives a positive prediction based on the epoxide which is supported by
relevant examples.
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• Sarah Nexus makes a negative prediction despite 2 positive hypotheses.
• On reviewing the 2 positive hypothesis, a number of active phenyl epoxides are identified
• Inactive compounds presented either:
• Have less electron withdrawing groups on the phenyl ring, which makes the
epoxide less electrophilic
• Are tri-substituted epoxides, which are less accessible to chemical reaction, and
therefore not as relevant
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Overall call = positive
N

Sarah Nexus prediction overturned due to both
negative hypotheses being based on less relevant
negative nearest neighbours, and positive hypotheses
presenting a number of similar positive nearest
neighbours.

-

-

• The positive Sarah Nexus hypothesis is based on an alkyl chloride but this
structure has been excluded from the alkylating agent alert as it is a primary
alpha-halo ketone.
• Derek Nexus makes a negative prediction, but
highlights a misclassified feature
• This misclassified feature is a shared structural
feature with a non-alerting mutagen.
• The aromatic amine is the more likely cause of
the mutagenicity
• Negative prediction remains

Derek – Mutagenicity in
vitro

Synthesis of fluconazole

The Sarah Nexus prediction has two
negative hypotheses and one positive
hypothesis
The positive hypothesis describes alkyl
chlorides but the most similar nearest
neighbours are negative

Sarah Nexus predicts negative and the positive
hypothesis can be overruled due to the negative
nearest neighbours. Derek Nexus also predicts
negative and the misclassified feature does not
overrule this prediction.

Derek – Mutagenicity in vitro

Sarah – Mutagenicity in vitro
*Contains unclassified features
•
•
•

Trimethylsulfoxonium Iodine is outside the Sarah Nexus applicability domain and is negative but
with an unclassified feature in Derek Nexus
There is a lack of evidence to draw a conclusion on the potential mutagenicity of this reagent
Expert conclusion is that this compound should be Ames tested

Overall call = Ames test

 Conclusions
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Drawing robust conclusions following the review of Derek Nexus and Sarah Nexus results is generally straightforward. The case studies within this poster demonstrate that a strong standardised approach can be
adopted, resulting in the expert reviewer deriving a result that can be confidently defended. Within both Derek Nexus and Sarah Nexus, the exposure and accessibility of expert review commentary and closely
related training set examples within Derek Nexus and Sarah Nexus respectively means that users of both systems are able to explore the predictions’ relevance to their query compound.
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