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Expert review Is...



Expert review is...

e ...required for in silico predictions under ICH M7 & is essential for each

impurity that is processed
* Used to ensure predictions are relevant & accurate
* Used to conclude assessment of activity based on predictions

e ...often straightforward

@)
“‘Derek & Sarah have both produced strong predictions for

bacterial mutagenicity based on the same toxicophore & there is
no reason to doubt these predictions. Therefore, we conclude
\ this impurity is positive & assigned ICH M7 Class Il.”

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

PLAUSIELE

Wy Derek  Mutagenicity in vitro bacterium ...D

Derek KB 2020 1.0

POSITIVE (64%)

4y Sarah Mutagenicity in vitro bacterium ..DD

Sarah Maedel - 20201



Expert review is...

e ...required for in silico predictions under ICH M7 & is essential for each

impurity that is processed
* Used to ensure predictions are relevant & accurate
Used to conclude assessment of activity based on predictions

e ...often straightforward, but some situations are harder to resolve

How do | conclude if Derek and Sarah disagree?

How do | find relevant information from the software to support my conclusion?
How do | document this in a concise way for a regulator?



Likely to conclude positive

Very strong evidence would

be needed to overturn both
predictions

Likely to conclude positive
Lack of a second prediction
suggests insufficient
evidence to draw any other
conclusion

Uncertain
Likely to conclude positive
without strong evidence to
overturn a positive prediction

1

T

System 1 Positive Positive Positive Negative Negative
System 2 Positive O'O.'D' of Negative O'O.'D' of Negative
equivocal equivocal

0.0.D. = out of domain

Uncertain

Conservatively could assign as positive.
May conclude negative with strong evidence
showing feature driving a ‘no prediction’ is
present in the same context in known negative
examples (without deactivating features)

v

Likely to conclude negative
Expert review should support this
conclusion — e.g. by assessing any
concerning features (misclassified,
unclassified, potentially reactive..)

Establishing best practise in the application of expert review of mutagenicity under ICH M7
Regulatory Toxicology and Pharmacology 2015, 73, 367-377




Evidence in software Evidence outside software ?

Effort / Occurrence

Easy Complexity Hard

Predictions Agree
Lower Confidence
Relevant Hypotheses
Less Relevant NN
Reliable Data
Other, more relevant
NN available

NN = nearest neighbours




Expert review is...

e ...required for in silico predictions under ICH M7 & is essential for each
impurity that is processed
* Used to ensure predictions are relevant & accurate
* Used to conclude assessment of activity based on predictions

e ...often straightforward, but some situations are harder to resolve

How do | conclude if Derek and Sarah disagree?

How do | find relevant information from the software to support my conclusion?
How do | document this in a concise way for a regulator?

e ...often completed with recycled arguments for common prediction scenarios
How can | make expert review consistent and efficient to save time?



Common arguments to resolve predictions

:l: Adequate Ames data is available
* Ames test does not assess the hazard caused by the compound class adequately

:.: Toxicophore identified by one system has not been adequately assessed by the
other

:I: Toxicophore identified by one system is not causative of activity
:-: Toxicophore identified by one system is not negated by negative features
:l: Data available for nearest neighbours is not of sufficient quality to make prediction

Q Nearest neighbours are not adequately similar enough to make a prediction

61 arguments written for possible prediction scenarios




Nexus 2.3 — selected arguments

Following an ICH M7 prediction, the results from Derek & Sarah are
evaluated & arguments relevant to those predictions are presented to
the user, guiding the expert review process.

The user may add their own custom arguments, for example if they
have proprietary knowledge that is relevant to the review.




Nexus 2.3 — selected arguments

In Silico Expert Review

In Silico Overall Call: | MNegative
Argurmnents Available
36 - Toxicophore(s) identified by both systems which cannot be adequately negated

Both Sarah Nexus and Derek Nexus have made a positive prediction for the query compound. The predictions are

Argument Outcome
valid and cannet be overruled. As a result, an overall in silice prediction of positive must be made.

Arguments Used

Positive

iArgument Outcome
26 - Toxicophore identified by Derek Nexus is also present in the Ames negative APl in the same chemical
environment and there are no additional toxicophores present

All alerts identified by Derek Nexus for the query compeound are alse present in the APl in the same chemical

Megative
environment and no additional alerts are present in the query compound. The API has produced a negative result in
the bacterial reverse mutation assay. As a result, an overall in silice prediction of negative can be made.

updated to reflect these selections.

Pstn When arguments are selected, the in silico overall call is automatically

Negati\re Add ==

<< Remove

When the user has completed their review of the predictions, they can tick the finalise

review check box which highlights the review has been completed & prevents further
changes to the selected arguments & in silico overall call.

Finalise Review




Nexus 2.3 — integrating Derek & Sarah

The training set compound has incomplete strain information and is missing data
— for the most sensitive strains of the hypothesis. Clicking the icon opens the strain
profile window.

When an ICH M7 prediction is run, specific information relating to Derek & Sarah is highlighted in the Sarah prediction results:
» Do the Sarah training examples activate Derek mutagenicity in vitro alerts?
» Do the Sarah hypotheses relate to any activated Derek mutagenicity in vitro alerts?
« Have the Sarah training examples which are non-mutagenic been tested in the most appropriate strains?




Worked examples






m ICH M7 Summary Re;ultsl

-

Type Endpoint

5 Derek  Mutagenicity in vitro

m Sarah  Mutagenicity in vitro

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

Species Result Model
INACTIVE
bacterium ...D Derek KB 2020 1.0
NEGATIVE (100%)

bacterium .... Sarah Model - 2020.1

In Silico Expert Review

Arguments Available

|Argument Outcome Arguments Used

In Silice Overall Call: | Megative (Calculated Call) ~ |

| Argument Qutcome ‘

37 - No relevant toxicophore has been identified by
either system

Both Sarah Mexus and Derek Mexus have made a negative
prediction for the query compound. There is no reason to
doubt these predictions. As a result, an overall in silico
prediction of negative can be made.

61 - Adequate negative Ames test data used to support
prediction.

The query compound is an exact match with an example
compound associated with negative Ames test data,
captured in one or both of the systems, The data relating
to this compound are adequate to support the negative
prediction. As a result, an overall in silico prediction of
negative is supported by these data.

Derek & Sarah
agree

Negatie Derek: inactive result suggests high confidence in negative

prediction.

Negative Sarah: 100% confidence shows chemical is known in Sarah

training set.

Add>>

Positive << Remove

Megative

[ Finalice Review




No misclassified or unclassified
features are identified, suggesting there
is high confidence in the negative
prediction.

No misclassified or unclassified features raises no doubt in the negative prediction made by Derek.




. Compound is a known

non-mutagen in  the
Sarah training set.
( )
Compound has tested negative in multiple
strains, including TA98 & TA100 with S9 which
are most responsive to aromatic amines.
g J

Compound is a known non-mutagen in the Sarah training set & has been tested adequately, hence there is no reason to disagree with this negative
prediction.




Sulfone compounds in
the training set are non-
mutagens.

Derek alert comments
explain such compounds
are excluded from
aromatic amine alerts.

Compound is a known non-mutagen in the Sarah training set & has been tested adequately, hence there is no reason to disagree with this negative
prediction. In addition, aromatic amines with strong electron withdrawing groups such as SO, are excluded from Derek aromatic amine alerts.




? INACTIVE « Inactive prediction has no misclassified or unclassified features that would

...C] reduce confidence in the prediction
« Alert comments discuss sulfones inactivating aromatic amines
N
N/
Expert
Review

negaTve (1002 *  Compound is a known non-mutagen in the Sarah training set that has been

.... tested adequately



? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7

classification

14 ICH M7 Summary Resultsl = 8

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

* | Type Endpoint Species Result Maodel
INACTIVE
ﬁ Derek  Mutagenicity in vitro bacterium ...D Derek KB 2020 1.0
MEGATIVE (100%)

ﬁ Sarah  Mutagenicity in vitro bacterium .... Sarah Model - 20201

In Silico Expert Review
In Silico Overall Call: | Negative (Calculated Call) v |

Arguments Available Argument OQutcome Arguments Used |Argument Qutcome

37 - No relevant toxicophore has been identified by
either system

Both Sarah Nexus and Derek Mexus have made a negative
prediction for the query compound. There is no reason to
doubt these predictions. As a result, an overall in silico
prediction of negative can be made.

Positive Megative

61 - Adequate negative Ames test data used to support
prediction.

The query compaund is an exact match with an example
compound associated with negative Ames test data,
captured in one or both of the systems. The data relating
to this compound are adequate to support the negative
prediction. As a result, an overall in silice prediction of
negative is supported by these data,

Megative
Megative

Add >

<< Remove

Class

There is no reason to doubt either prediction & compound is a known non-mutagen that has been adequately tested.







E ICH M7 Summary Results

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

| Type Endpoint

Species Result

Model

T Derek & Sarah

ﬁ Derek  Mutagenicity in vitro

0 Sarah Mutagenicity in vitro

INACTIVE

bacterium ...D Derek KB 2020 1.0 d iS ag ree

POSITIVE (15%)

bacterium .ODD

Sarah Model - 2020.1

In Silico Expert Review

Arguments Available

18 - Toxicophore identified by Sarah Nexus is not
causative of activity of supporting training set
examples

The positive prediction produced by Sarah Mexus as a
result of the identification of positive hypothesis/es is
negated following removal of positive training set
example compounds which contain additional and
unrelated toxicophores (according to the Lhasa
alert-hypothesis association rules). As a result, an overall in
silico prediction of negative can be made.

In Silico Owerall Call: | Positive (Calculated Call)

Argument Outcome

MNegative
Positive
Add =>
<< Remove
Megative

Arguments Used !Argument Outcome

Derek: inactive result suggests high confidence in negative
prediction.

Sarah: low confidence in Sarah positive suggests examples require

review & automated expert review argument notes they may not be
relevant to the query compound.

[] Finalise Review




No misclassified or unclassified
features are identified, suggesting there
is high confidence in the negative
prediction.

No misclassified or unclassified features raises no doubt in the negative prediction made by Derek.




Derek symbol shows whether Derek
alerts activated by the training set
example are due to the hypothesis
(e.g. amide) or an alternative
toxicophore (e.g. aromatic amine).

Hypothesis is usually associated
with inactivity; however, it has been
overruled due to activity of most
similar compounds to query.

Exclamation mark symbol highlights
that all Derek alerts activated by the
example are for toxicophores
different to the hypothesis. Therefore,
removal of these examples would
result in a negative prediction being
made by Sarah.

Although Sarah provides a positive prediction, the positive hypothesis is a result of training set examples demonstrating activity as a result of
activating features which are not in the query compound or hypothesis. Removal of these examples instead results in a negative prediction being
made.




? INACTIVE * Inactive prediction has no misclassified or unclassified features that would

...C] reduce confidence in the prediction

N/
Expert
Review

POSITIVE (14%) * Positive prediction is supported by 1 hypothesis, although it is an overruled
.C]C]C] negative hypothesis & overall confidence is relatively low (15%)
« Mutagens in the training set are active due to activating groups not present in
the query compound & their removal from prediction gives a negative
prediction



? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7
classification

10 ICH M7 Summary Resultsl = O

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

+ | Type Endpoint Species Result Model

- INACTIVE

Ly Derek  Mutagenicity in vitro bacterium ...D Derek KB 2020 1.0
POSITIVE (15%)

m Sarah  Mutagenicity in vitro bacterium

.DDD Sarah Model - 2020.1

In Silico Expert Review
In Silico Overall Call: | Negative ~

Arguments Available Argument Outcome Arguments Used Argument Outcome

18 - Toxicophore identified by Sarah Nexus is not
causative of activity of supporting training set
examples

The positive prediction produced by Sarah Mexus as a
result of the identification of positive hypothesis/es is
negated following removal of positive training set
example compounds which contain additional and
unrelated toxicophores (according to the Lhasa
alert-hypothesis association rules). As a result, an overall
Negative insilico prediction of negative can be made.

Positive

Megative

<< Remove

Class 5

The positive prediction made by Sarah is based on compounds which have different toxicophores & match different Derek alerts to the query
compound, hence it is reasonable to overrule & accept the negative prediction made by Derek.




Compound




ﬁ ICH M7 Summary Results

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

~ | Type Endpoint

ﬁ Derek  Mutagenicity in vitro

ﬁ Sarah  Mutagenicity in vitro

Species Result

PLAUSIBLE

bacterium .-.D

MEGATIVE (27%)

bacterium .DDD

In Silico Expert Review

Arguments Available

11 - Toxicophore identified by Derek Nexus has not
been adequately assessed by Sarah Nexus

At least one alert identified by Derek Nexus does not
correspond to a related hypothesis in Sarah Mexus and has
not been adequately assessed by Sarah Mexus. As a result,
an overall in silico prediction of positive must be made.

41 - Toxicophore(s) identified by Derek Nexus can be
adequately negated by most similar compounds in
Sarah Nexus

Sarah Mexus has produced a negative prediction overall
and no positive hypotheses have been identified for the
query compound, The most similar compounds to the
query structure used to make the prediction are adequate
to negate all the hazards identified in Derek Nexus. As a
result, the Derek Nexus positive prediction can be
overruled and an overall in silico prediction of negative
can be made.

In Silico Overall Call: | Positive (Calculated Call}

Argument Qutcome Arguments Used

Postive Derek: plausible result suggests good confidence in positive
prediction.

Sarah: example compounds need to be reviewed to ascertain
relevance to the toxicophore identified by Derek.

Negative
Add »>
<< Remove
Positive
Negative

Model

Drerek KB 2020 1.0

Sarah Model - 2020.1

| Argument Outcome

[IFinalise Review

Derek & Sarah
disagree




5 ICH M7 Prediction | Derek 52 | &5 Sarah

=

‘Alert 352" selected, click above to view the original structure
[E] Prediction Navigator
Show predictions of at least: EQUIVOCAL

v B Derek KB 2020 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK]
v | Mutagenicity in vitro
~ G bacterium - FLAUSIBLE
! Alert - 352: Aromatic amine or amide

m]

EER -=08

! Alert Details 2 | == EC3 | 4G¥ Reasoning Explorer o Prediction Constraints

352: Aromatic amine or amide

» Alert Matches

~ Description Image

~ Comments

4, The presence of sulphonic acid or sulphonate groups has been shown to inhibit the mutagenic activity of aromatic amines [Jung et al].

5. Ortho disubstitution has been shown to reduce or eliminate the mutagenic activity of some aromatic amines as a result of steric inhibition of N-hydroxylation [Garner et al, Kugler-
Steigmeier et al, Lai et al, Ashby et al 1982], although fluerine substituents, being small in size, do not exhibit this effect [Garner et al]. In a systematic study of increasing ortho substituent
size it was observed that the mutagenic potential is reduced, though still present, until diisopropylaniline is reached which has been observed to be non-mutagenic in TA100 in the presence
of 59 [Kugler-Steigmeier et al], 2-Amine-3-chlorebenzoic acid is an exception to this trend since, despite having small substituents, a recent study using a highly-purified sample reported it
to be negative in five strains, contrary to previous reports [Gunther et al], 3,3-Dimethyl-4-amincbiphenyl is also a reported exception to the general trend of a reduction in mutagenic activity
since it continues to show significant mutagenic activity, particularly when using a liquid pre-incubation protecol [Ashby et al 1982]. It has been proposed that this may be a consequence of
an alternative mechanism of activation, since the related ortho-disubstituted structure 3,3',5,5'-tetramethylbenzidine gives a negative response in the Ames test [Ashby et al 1982]. On the
basis that attenuation of mutagenic activity appears not to occur for all members of this biphenyl-type structure class, structures with an additional aromatic ring in the para position are
omitted from the ortho disubstitution restrictions described.

6. Disubstituted anilines bearing only halogen and/or trifluoremethyl substituents on the aromatic ring generally give a negative response in the Ames test, Zeiger et al (1387, 1988, 1992) and
Zimmer et al have tested a number of dihaloanilines (substituents = F, Cl, Br) in Salmenella typhimurium strains TASE, TAT00, TAST and TA1333 and have found them to be negative in the
presence and absence of rat liver 58 mix (although some activity was observed for 2,4-dichloroaniline and 2 4-diflueroaniline in the presence of hamster liver 58 mix). Data for a further
seven disubstituted anilines in this class (substituents = F, Cl, Br, CF3) contributed by Movartis Pharma also showed no activity in TASS and TA100. 2,4,6-Trichloro- and 2,4,6-tribrome-anilines
have also been reported to give a negative response in the Ames test but currently there are insufficient reports for non-ortho-disubstituted trihaloanilines to generalise this observation
[Zeiger et al 1992, Zimmer et al]. In general, aromatic amines or amides containing ene halogen or trifluoromethyl group and one alkyl group are also inactive in the Ames test. Bxamples
include 3-chlore-p-toluidine and 5-chloro-o-toluidine [Haworth et al] and compounds containing other halogens contributed by GlaxeSmithKline.

7. Aromatic amides mav notentially deaculate or M-hudroxvlate as a firct sten in their activation to DNA-reactive soecies. Howewver there is evidence that neither deacwlation [Mesta and

~ Validation Comments

Alert comments explain
bis-ortho-substituted
aromatic amines are
excluded due to steric
inhibition of the required
N-hydroxylation.
Although 2,6-
dimethylphenyl
substitution is allowed, it
is worth reviewing
activity based on these
comments.

Mutagenicity: Ames test

The alert has demenstrated the following predictive performance:

1) Proprietary data set 1: 94 compounds activate this alert of which 47 are reported positive (positive predictivity: 44%)
2) Proprietary data set 2: 4 compounds activate this alert of which 2 are reported positive (positive predictivity: 50%)
3) FDA CFSAN data set: 249 compounds activate this alert of which 202 are reported positive (positive predictivity: 81%)

~ Endpoints

Variable PPV, moderate
(44%) to high (81%) for
alert.

D Name Parent

IADBE Mutagenicity Mutagenicity (ALL)

The restriction of bis-ortho-substituted aromatic amines where a substituent is “large” does not exclude the 2,6-dimethylphenyl, it warrants
additional review into this positive activity predicted by Derek as it may considered a near miss for the exclusion.




Most similar compounds are
relevant & non-mutagenic.

Large degree of overlap in examples
used to support each hypothesis.

Activity not associated with piperazine,
which was not assessed by Derek.

There are several compounds similar to the query in Sarah which assess the aromatic amine identified by Derek as well as the piperazine.
Moreover, the most similar examples are similar to the query so it is reasonable to consider this to be an acceptable negative prediction.




p) PLALUSIBLE

« Matches alert for aromatic amine

...[j « Comments discuss exclusion of aromatic amines with bis-ortho-substituents
where one is not “small”’, hence this may be considered a near-miss for this
M exclusion
N/
Expert
Review
NEGATIVE (27%) < Negative prediction with good confidence is supported by 3 hypotheses

.[ () « Several similar examples which are relevant to use for read-across




? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7

classification

ﬁ ICH M7 Summary Resultsl

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.
+ | Type Endpoint Species Result Model

- PLAUSIBLE
4y Derek Mutagenicity in vitro bacterium ...O Derek KB 2020 1.0
- MNEGATIVE (27%)
4y Sarah  Mutagenicity in vitro bacterium .DDO Sarah Model - 2020.1
In Silico Expert Review
In Silico Overall Call: | Negative ~
Arguments Available Argument Qutcome Arguments Used Argument Qutcome
11 - Toxicophore identified by Derek Nexus has not 41 - Toxicophore(s) identified by Derek Nexus can be
n uatel ral us uately negat: most similar compou in
bee: assessed by Sarah Nex ed imila nds i
At least one alert identified by Derek Mexus does not Sarah Nexus

correspond to a related hypothesis in Sarah MNexus and has Positive
not been adequately assessed by Sarah MNexus, As a result,
an overall in silico prediction of positive must be made.

Sarah Mexus has produced a negative prediction overall

and no positive hypotheses have been identified for the

query compeund. The most similar compounds te the MNegative
query structure used to make the prediction are adequate

to negate all the hazards identified in Derek Nexus, As a

result, the Derek Nexus positive prediction can be

Positive overruled and an overall in silice prediction of negative

can be made.

Negative

<< Remove

Class

Positive prediction made by Derek details an exclusion for which the query is a near-miss,
relevance of non-mutagens in Sarah support overturning the Derek prediction.

reducing confidence in the prediction. The similarity &







T4 ICH M7 Summary Results = 8

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

~ | Type Endpoint Species Result Model

ey e Derek & Sarah

EQUIVOCAL

1 Derek Mutagenicity in vitro bacterium .DDD Derek KB 2020 1.0 d isag ree

MEGATIVE (32%)

I Sarsh Mutagenicity in vitre bacterium .DDD Sarah Model - 2020.1

In Silico Expert Review

In Silico Owverall Call: | Positive (Calculated Call) ~

Arguments Available Argument Outcome | ~ Arguments Used Argument OQutcome

11 - Toxicophore identified by Derek Nexus has not
been adequately assessed by Sarah Nexus

At least one alert identified by Derek Mexus does not . . iy .
correspond to a related hypothesis in Sarah Mexus and Positive .

S A Derek: the equivocal result warrants analysis as it's considered to
result, an overall in silico prediction of positive must be

ade. be a positive result with low confidence.

38 - Adequate negative Ames test data from Sarah
Nexus additional information used to overrule

prediction . . . . e

The query compound s an exact match with Sarah: example compounds, including those in the additional
com;lzl.o;nd F:.Ire;enst in ;h:] addit\ona.l inform;tion ’ Negative . . . .

supplied with the Sarah Nexus training set. An overal

supplied with the Sarsh e raining st 4 o information tab which are not used by the hypothesis, need to be
coempound but review of the available data indicates it H H H H L

broduces negative resuts i the Ames test. A result, wa | reviewed to ascertain relevance to the toxicophore identified by
an overall in silico prediction of negative can be made.

39 - Adequate positive Ames test data from Sarah < [Ewase Derek'

Nexus additional information used to overrule
prediction

The query compound is an exact match with a
cempound present in the additional information
supplied with the Sarah Nexus training set. An overall
call could not automatically be assigned for this
compound but review of the available data indicates it

produces positive results in the Ames test. As a result,
an overall in silico prediction of positive must be made.

Positive

41 - Toxicophore(s) identified by Derek Nexus can

be adequately negated by most similar compounds

in Sarah Nexus

Sarah Mexus has produced a negative prediction overall

and no positive hypotheses have been identified for the

query compound, The most similar compounds to the Megative

query structure used te make the prediction are
adaniiata #n nanata all tha hazarde idantified in Naral-

[ Finalise Review




I ICH M7 Prediction-3 D) Derek 52 | & Sarah =

2 0 0O——
\ /
OVNW‘(\/ ~o /
o}

'Alert 307" selected, click above to view the original structure

=l |Re s =) =

E Prediction Navigator ¥
Show predictions of at least: | EQUIVOCAL
v 8 Derek KB 2020 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK]
v 2| Mutagenicity in vitro
~ 4G bacterium - EQUIVOCAL
! Alert - 307: N-Methylol compound or precursor

m]

B

~

~ Endpoints

! | Alert Details &2 | =3 EC3 | 4g¢ Reasoning Explorer D Prediction Constraints =
307: N-Methylol compound or precursor
» Riert Watehed Comments highlight
Description | e
7 Deserption mage methylols exhibit weak
activity in Ames test;
however, results are
e inconsistent.
i Vo . . . .
ot LN Mechanistic discussion
- suggests mechanism
= requires metabolism to
= Comments
This alert eriginates from the identification of the M-methylel group (toxicophore [} as a DNA reactive centre through hydrolysis to formaldehyde [Ashby and Tennant] but positive results in | formaldehyde Wh ICh
bacterial mutagenicity tests are frequently not obtained [Overton et al 1986, Ashby et al 1983b, Lander et al]. In some cases N-methyl groups (toxicophore |l) are considered to be .
metabolised to the N-methylol group and these have also been included. reaCtS Wlth DNA_
Examples include 9-hydroxymethyl-N-carbazole which tested positive in Salmonella typhimurium TAT00 without metabolic activation [LaVioie et al], hexamethylphosphoramide (HMPA) HVH H
[Sarrif et al] and hexamethylmelamine (HEMLA) [Ashby et al 1385a] which tested positive in Salmonella typhimurium TAT00, but only with nen-standard protocols (suspension assays) or in Therefo re y aCtIVIty IS
the presence of high concentrations of metabolic activation (30% 58). 4-Chlora-MN-{hydrexymethyl)benzamide and its M-acetoxymethyl derivative [Overton et al 1986], N-
methylolacrylamide [Tennant and Ashby], chloroacetamide N-metholol [Ashby et al 1985b] and 7-hydroxymethyl theophylline [Lander et al] all tested negative in Salmonella typhimurium dependent on (1 ) the
TA100.
The predominantly reported mechanism is hydrolysis of the N-methylol to the amine and formaldehyde which reacts with DNA [LaVoie et al]. Covalent DNA binding has been reported for ablllty Of metabOIIC
many N-methylol derivatives [Ashby et al 1385b, Ames et al, Lander et al]. For the putative N-methylol precursor HMPA metabolic oxidative demethylation yields formaldehyde via an
unstable N-methylol intermediate [Sarrif et al, Ashby et al 1985b]. However, alternative mechanisms for HMPA cannot be excluded [Ziljstra et al]. For one specific compound HEMLA and its SySte m Used & (2) Wea k
analogues, generation of electrophilic methyleneiminium or methyleneimine species frem an intermediate N-methylol group has also been suggested, based on DMA binding studies of -
HEMLA radiolabelled in the ring [Ames et al, Overton et al 1983]. DNA cross-linking and DMA-protein interstrand cross-linking, mediated through both the iminium intermediate and m utagen |C|ty Of
formaldehyde have been described [Ames et al, Coley et al]. Conjugation of the imine or iminium intermediates from HEMLA by the electron withdrawing triazine group may increase their
electrophilic reactivity and allow this alternative mechanism to occur. Studies of the non-mutagenic chloroacetamide-N-methylol also suggested DMA binding additional to that of the
methylol carbon, but the mechanism is unclear and the level of binding low [Ashby et al 1985b]. formaldehyde aS
' “1 ultimate mutagen
+ Validation Comments
Mutagenicity: Ames test ~
0,
o Moderate (56%) PPV for
The alert has demonstrated the following predictive performance:
1) Proprietary data set 1: 1 compound activates this alert of which 0 are reported positive (positive predictivity: 0%) a Iert SuggeStS Chem ICal
2) Proprietary data set 2: 0 compounds activate this alert
3) FDA CFSAN data set: 9 compounds activate this alert of which 5 are reported positive (positive predictivity: 56%) . Class eXpeCted to h ave

mixture of activity.

D Mame
4086

Parent

Mutagenicity Mutagenicity (ALL)

Alert comments suggest methylols are weakly mutagenic as they require metabolism to formaldehyde which is a weak mutagen itself. Therefore, it
is necessary for the Ames test protocol to use a metabolic system that is competent otherwise it may be that the Ames test is not suitable for this
class, which is consistent with the inconsistent results observed. It is reasonable to treat this as a positive, albeit one that warrants further review.




There is a single example of a N-
methylol which is similar & non-
? mutagenic in all tested strains.

4 hypotheses have been idenitifed;
however, none are for the N-methylol
functional group for which Derek alerts.

Sarah identifies 4 hypotheses; however, none are for the N-methylol specifically. There is a non-mutagenic N-methylol in the training set which is
relevant & provides confidence in the negative prediction.
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For the 'Mutagenicity in vitro' endpoint the prediction is: Show: EllcomEDIRERNG SIS Example compound

N EG AT I V E The compounds below are being shown for additional information. They were not used in the prediction but have a similarity to the query compound of 30% or Click below to view the standardised structure

higher.

with 32% confidence
| 1 0f 3 - 100% (Rejected) [1 2 of 3 - 46% (Rejected) 1 3 of 3 - 31% (Rejected)

:. \ ¥
W MW ~" /\/\/\/\/\)\ -
~ \T/‘\/ ¥ \)LN//\‘\OH I
H
. i - \ /\\

o] 0 — OH

\ /
O\\/Nj]/‘\, ~"
o}

I=

Owerall Call: Rejected
Similarity: 31%

Click on a contribution below to view the original
structure

Source: Vitic Summary Call Table

Click above to view the ariginal structure Dataset Call: Conflicted
Source activity call: Conflicted
& Prediction Constraints 52 =g Structure ID: CAS RN® §24-42-5
Rejected Reason: Unmapped
Model: Sarah Model - 2020.1 Referencels
Endpoint: Mutagenicity in vitro
Reasoning type:  Weighted éz:;::t ‘CS:I?TI\:JDMH:’-;T:EETKIW Dataset
Equivoc 8% Source activity call: Negative
T There is a N-methylol in the additional information tab which has | e s i
Certified model: Yes
Predicton dote: 23 June 20 been rejected due to having conflicted or equivocal activity, as = e

shown by the result in TA100 with S9. SourceBuri Mutagericiy Dataset

Dataset Call: Conflicted

Source activity call: Negative
Structure ID: CAS RN ® 824-42-5
Rejected Reason: Unmapped

Reference(s)

The impurity is in the additional information tab in the Sarah training set as it has been rejected for having a conflicted call. There is no strain
information available to help any potential resolution.



? EQUIVOCAL  + Matches alert for N-methylol
.| ][ || | Comments suggest chemical class is expected to be weakly mutagenic &
inconsistent results may be obtained in the Ames test due to metabolic

M incapability & the fact that formaldehyde, the ultimate mutagenic species, is
weakly mutagenic itself

N/
Expert
Review

NEGATIVE (32%) Negative prediction is made & supported by 4 hypotheses, although none are
.| () specifically for the N-methylol functional group
« Training set includes a negative example that may be used for read-across;
however, the query itself is in the additional information tab showing conflicted
or equivocal activity




? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7
classification

m ICH M7 Summary Results

=

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

| Type Endpoint Species Result

I Derek Mutagenicity in vitro bacterium

E Sarah  Mutagenicity in vitro bacterium

In Silico Expert Review

In Silice Owverall Call:

Arguments Available Argument Qutcome

38 - Adequate negative Ames test data from Sarah
Mexus additional information used to overrule
prediction

The query compound is an exact match with a compound
present in the additional information supplied with the
Sarah Mexus training set. An overall call could not
automatically be assigned for this compound but review
of the available data indicates it produces negative results
in the Ames test. As a result, an overall in silico prediction
of negative can be made.

Megative

41 - Toxicophore(s) identified by Derek Nexus can be
adequately negated by most similar compounds in
Sarah Nexus

Sarah Mexus has produced a negative prediction overall
and no positive hypotheses have been identified for the
query compound. The most similar compounds te the Megative
query structure used to make the prediction are adequate
to negate all the hazards identified in Derek Nexus, As a
result, the Derek Mexus positive prediction can be
overruled and an everall in silico prediction of negative
can be made.

Positive

Model

EQUIVOCAL

8000 Derek KB 2020 1.0

MEGATIVE (32%)

.DDD Sarah Model - 20201

Positive (Calculated Call) ~

<< Remove

Arguments Used | Argument Qutcome

11 - Toxicophore identified by Derek Mexus has not
been adequately assessed by Sarah Nexus

At least one alert identified by Derek Nexus does not
correspond to a related hypothesis in Sarah Nexus and has
not been adequately assessed by Sarah Mexus. As a result,
an overall in silice prediction of positive must be made.

Positive

39 - Adequate positive Ames test data from Sarah
Nexus additional information used to overrule
prediction

The query compeund is an exact match with a compound
present in the additional infermation supplied with the
Sarah Mexus training set. An overall call could not
automatically be assigned for this compound but review
of the available data indicates it produces positive results
in the Ames test, As a result, an overall in silico prediction
of positive must be made.

Positive

Class 3

There is low confidence in the positive prediction by Derek; however, Sarah has not specifically assessed the N-methylol functionality & there is
conflicting results for the query itself in the training set. There is not enough evidence to support the negative prediction made by Sarah & it is
advised to test, although it is important to consider the Ames test may require certain protocols to confirm (in)activity for this class.




Compound




T4 ICH M7 Summary Results = 8

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.
| Type Endpoint Species Result Model
| ey e Derek & Sarah
- PLAUSIBLE d|Sag ree
4y Derek Mutagenicity in vitro bacterium ...D Derek KB 2020 1.0
- NEGATIVE (44%)
Iy Sarah Mutagenicity in vitre bacterium ..DD Sarah Model - 2020.1

In Silico Expert Review

In Silico Overall Call: | Positive (Calculated Call} ~
Arguments Available Argument Qutcome Arguments Used iArgument Qutcome
4 - Toxicophore identified by both systems cannot be
adequately negated by deactivating features identified
by Sarah Nexus . . . . g
WhileSarah Nexus has produced a negative preciction Derek: plausible result suggests good confidence in positive
overall, at least one positive hypothesis has been identified . .
for the query compound. The most similar compeunds to .
the query structure are adequate to support the positive Positive pred ICtIon "

hypothesis in Sarah Nexus and any negative hypotheses
present do not adequately negate this hazard. As a result,
the Sarah Mexus negative prediction must be overruled

and am verln sico predicin ofpesiive must be Sarah: good confidence in Sarah prediction (44%) suggests
support for negative prediction; however, expert review argument

Pesitive .~ suggests negative prediction requires review as compounds are
<< Remove nOt relevant.

Megative

[ Finalise Review
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027: Alkylating agent
¥ Alert Matches

 Description Image

H

R1 = Cl, Br, I, 0S(=0) R4
O R2, R3 = any (with exclusions as specified in alert description)

R4 = any except OH, NH2, CF3
n=1,2

= Comments

alkyl sulphinates, sulphonates and sulphates [Tan et al].

Alkyl halides are electrophilic species that are capable of directly alkylating DMA. Consequently, many compounds are mutagenic in the Ames test in the presence and absence of 58 mix,
notably in Salmonella typhimurium strains TA100 and TA1535 [Barber et al, Eriksson et al]. In general, alkyl chlorides are less mutagenic than their brome and iode counterparts, and given
the non-mutagenicity reported for n-butyl chloride [Barber et al, Zeiger et al 1987] and n-dodecyl chloride [Zeiger et al 1392], lenger chain alkyl chlorides may not give a positive result in the
‘Alert 027" selected, click above to view the original structure Ames test [Barber et al]. Shorter chain alkyl chlorides such as methyl chloride [Andrews et al], ethyl chloride [Zeiger et al 1892] and 2-propyl chloride [Eriksson et al, Simmon et al] are, in

— = contrast, known to be mutagenic,
[E-] Prediction Navigator ST 8 ¢

There is also some evidence to suggest that the mutagenicity of some benzyl halides may not be observed in the Ames test [Ball et al]. This may be due, in part, to their high cytotoxicity and
inability to be tested at high doses. Benzyl chloride has been reported weakly mutagenic but only in the presence of 59 mix [Zeiger et al 1987). When the test bacteria are exposed to vapours
e L. . in a desiccator, however, strong activity is cbserved in both the presence and absence of 59 mix [Simmen]. For secondary benzyl halides, the lack of a mutagenic response has been
v a Derek KB 2020 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK] attributed to the extra stahilitygﬂf the l?;nzyl cation and fnrmatinpn of unstable DMA adducts which spontaneously cleaver)r'annra replication [Ball and Ynungg]. In (nntprast, corresponding
v | Mutagenicity in vitro biphenyl compounds, such as 4-(chloromethylJbiphenyl [Ashby et al 1981, Trueman and Callander] and polyaromatic compounds such as 9-chloromethylanthracene [Azuma et al] and 1-
+ 4G bacterium - PLAUSIBLE chloromethylpyrene [Ball and Young] do give strong positive responses in the Ames test despite their toxicity, Heterocyclic analogues, such as 2-(chloromethyl)pyridine [Claxten et al], have
! Alert - 027: Alkylating agent also been reported to be mutagenic in the Ames test,

Show predictions of at least: | EQUIVOCAL ~

The following structural classes are excluded from the alert:

O This alert describes the genctoxicity of alkylating agents where the carbon bearing the functional group is a primary or secondary alkyl carbon atom., In addition to alkyl halides, it includes =~ A~

Comments provide good
evidence of activity for
benzyl  chlorides &
compound does not
match any of the listed
exclusions in the alert.

Moderate (45%) to good
(79%) PPV for alert.

v
—
= Validation Comments
Mutagenicity: Ames test ~
The alert has demonstrated the following predictive pefformance:
1) Proprietary data set 1: 151 compounds activate this alert of which 62 are reported positive (positive predictivity: 43%)
2) Proprietary data set 2: 6 compounds activate this alert of which 3 are reported positive (positive predictivity: 30%)
3) FDA CFSAN data set: 437 compounds activate this alert of which 345 are reported positive (positive predictivity: 79%) v
—
~ Endpoints
D Name Parent
|4035 Mutagenicity Mutagenicity (ALL)

Derek provides a positive prediction with plausible level of reasoning which has good evidence of activity for this chemical class & has good PPV in
validation, hence good confidence in the prediction.




Benzyl chloride is
a known mutagen.

Positive hypothesis for alkyl chloride
is outweighed by 4 alternative
hypotheses not related to the
toxicophore.

Sarah provides a negative prediction with good confidence (44%) & 4/5 hypotheses are negative. However, the positive hypothesis is the aliphatic
chloride which is the toxicophore identified by Derek in the compound & this is supported by several mutagenic benzyl chlorides. Therefore, the
non-negating negative hypotheses are swamping the positive hypothesis & should be overruled.




? PLALSIELE - Matches alert for alkylating agent for the benzyl chloride moiety

...C] « Comments provide good evidence of activity for benzyl chlorides & compound
does not match any of the listed exclusions in the alert
N
N/
Expert
Review

NEGATIVE (44%) Negative prediction with good confidence is supported by 4 negative
..C]O hypotheses
1 positive hypothesis for aliphatic chlorides contains several examples of
mutagenic benzyl chlorides whereas the 4 negative hypotheses can be
considered as non-negating features



? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7
classification

E ICH M7 Summary Resultsl

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

+ | Type Endpoint

Species Result Model

E Derek  Mutagenicity in vitro

m Sarah  Mutagenicity in vitro

In Silico Expert Review

Arguments Available

PLAUSIBLE

bacterium ...D Derek KB 2020 1.0

MEGATIVE (44%)

bacterium ..DD Sarah Model - 20201

In Silico Overall Call: | Positive (Calculated Call} ~

Argument OQutcome Arguments Used Argument Outcome

4 - Toxicophore identified by both systems cannot be
adequately negated by deactivating features identified
by Sarah Nexus
‘While Sarah Nexus has produced a negative prediction
overall, at least one positive hypothesis has been
identified for the query compound. The most similar
compounds to the query structure are adequate to
support the positive hypothesis in Sarah Mexus and any
negative hypotheses present do not adequately negate
Negative this hazard. As a result, the Sarah Nexus negative
prediction must be overruled and an overall in silico

Positive

Positive

prediction of positive must be made.

<< Remove

Class 3

Positive prediction made by Derek & Sarah has identified the same toxicophore; however, in Sarah it has been swamped by non-negating features.




Compound




T ICH M7 Summary Results = 8

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

-~ | Type Endpoint Species Result Model

L= e Y Derek & Sarah

I Derek Mutagenicity in vitro bacterium PLABEE Derek KB 20201.0 InconCIUSive
a@eE0 Sarah makes no prediction
OUTSIDE DOMAIN p

1 Sarah Mutagenicity in vitro bacterium DDDD Sarah Model - 2020.1

In Silico Expert Review

In Silico Overall Call: | Positive (Calculated Call)
Arguments Available Argument Qutcome Arguments Used Argument Outcome
10 - Qutside domain feature identified by Sarah Nexus
is unlikely to negate toxicophore identified by both
systems R . . . g
Sarah Necus cannot make a predicton s atlast one Derek: plausible result suggests good confidence in positive
structural feature present in the query compound is . .
outside the applicability demain of the model. However, -
at least one alert has been identified in Derek Nexus and at Positive predICtlon'

least one positive hypothesis has been identified for the
query compound in Sarah Mexus, Any negative
hypotheses present and/or the cutside domain feature are

inlelyto slcuatelynegate s hazard.As el on Sarah: no prediction is made as the query is outside domain;
however, it is still possible to review the compound & assess
Positve whether this feature is likely to negate the Derek prediction.

Add »>

<< Remove

Megative

[IFinalise Review
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N\
? \‘N/

S

‘Alert 327" selected, click above to view the original structure
E Prediction Navigator
Show predictions of at least: EQUIVOCAL
~ § Derek KB 2020 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK]
v | Mutagenicity in vitro
~ g8 bacterium - PLAUSIBLE
! Alert - 521: N-Polyhaloalkylthio compound

Cl

Cl

B BR85S

w

! | Alert Details 2 | ==/ EC3 | 4g¥ Reasoning Explorer o Prediction Constraints

b21: N-Polyhaloalkylthio compound

b Alert Matches

~ Description Image

\
%

R1, R2, R5 = any
R3,R4=F,Cl, Br, I

~ Comments

This alert describes the genotoxic activity of compounds containing the N-polyhalealkylthio group in the in vitro chremosome aberration test and Ames test. Examples of compounds
which have been reported to produce positive results in at least one of the tests include captan [Meyer, Sofuni, McCann et al], captafol [Sofuni, Ruiz and Marzin], dichlofluanid [ACP],
tolylfluanid [Logan] and folpet [US EPA, Larsen, Hour et al]. Activity may be observed in both the presence and absence of 59 mix, although in several reports the responses were reduced by
the addition of 59 mix [Sofuni, Meyer, Larsen, Ruiz and Marzin].

There are several mechanisms through which N-polyhalealkylthio compounds may promote a positive response in the chromosome aberration test. Such compounds are known to react
with thiols [Bernard and Gordon, Kramer], and their mechanism of action may result from covalent interaction with proteins containing the thiol group. For example, captan and folpet are
reported to inhibit important enzymes in the ADP-ATP cycle [Kramer], which can result in disruption of cellular ATP production [Kaars Sijpesteijn]. Captan and captafel have also been shown
to inhibit topoisomerase |l [Rahden-5taren], and inhibiters of this enzyme are likely to be clastogenic [Fergusen]. Additionally, the M-trihalemethylthio group may also generate
thiophesgene or thiocarbonyl halide analogues [Bernard and Gerden, Provan et al], which may also] contribute to the observed activity. The fact that these compounds can undergo rapid
hydrolysis at the N-5 bond to generate highly reactive halomethylthio derivatives which can directly attack DMNA, has also been proposed as a possible mechanism for their mutagenic
activity [Hour et al, Bernard and Gordon].

The available evidence indicates that these compounds generally give negative results in in vivo cytogenetic tests. For instance, negative results have been reported for folpet [Arce et al],
tolylfluanid [Logan] and dichlofluanid [ACP] in the mouse bone marrow micronucleus test, following oral administration. Tolylfluanid [Logan] and dichlefluanid [ACP] have both given
negative results in the hamster bone marrow chromoesome aberration test, although a positive response was observed for dichlofluanid in an earlier study [ACP]. Results for captan in in vivo
cytogenetic tests are mixed. The compound was reported positive in the mouse bone marrow micronucleus test and chromosome aberration test [Feng and Lin], however, some errors in
reporting make the data from this study difficult to interpret and negative results in these tests, using mouse and rat bone marrow, have been reported in other studies [Tezuka et al, Arce et
al]. Captan [Chidiac and Goldberg] and folpet [Arce et al] gave negative results in the micrenucleus test in the mouse using ducdenal crypt cells, while a positive result has been reported for
captafol in the rat micronucleus test using kidney cells [Robbianc et al].

~ Validation Comments

Comments discuss
multiple examples of N-
polyhaloalkylthio

compounds which are
active in the Ames test &
mechanisms  for the
genotoxic activity.

Mutagenicity: Ames test
The alert has demonstrated the following predictive performance:
1) Proprietary data set 1: 0 compounds activate this alert

2) Proprietary data set 2: 0 compounds activate this alert
3) FDA CFSAN data set: 5 compounds activate this alert of which 4 are reported positive (positive predictivity: 80%)

High PPV (80%) for alert.

~ Endpoints

D Name Parent

4086 Mutagenicity Mutagenicity (ALL)

Derek provides a positive prediction with plausible level of reasoning which has good evidence of activity for this chemical class & has good PPV in

validation, hence good confidence in the prediction.




Large degree of overlap in examples
used to support each hypothesis;
however, neither is for the N-
polyhaloalkylthio functional group.

The query is outside domain, although the specific feature (N-thio-N-sulfonyl) is not the same as the toxicophore identified by Derek (N-
polyhaloalkylthio). Therefore, it would be possible to assess the activating feature if present in the training set examples; however, this is not the
case. Alternative hypotheses identified by Sarah are supporting of activity for polyhaloalkyl compounds.




? PLAUSIBLE « Matches alert for N-polyhaloalkylthio compound

...C] « Comments provide good evidence of activity for N-polyhaloalkylthio
compounds & multiple mechanisms are expected to contribute to genotoxicity
N
N/
Expert
Review

QUTSIDE DOMAIN Outside domain feature (N-thio-N-sulfonyl) prevents Sarah making a prediction
MO « Qutside domain feature is different to the toxicophore identified by Derek &
there are no examples of N-polyhaloalkylthio compounds in the training set
« Unable to conclude mutagenic potential of N-polyhaloalkylthio compounds but
polyhaloalkyl compounds considered mutagenic




? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




N/
Expert
Review

M7
classification

E ICH M7 Summary Results

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

+ | Type Endpoint

Species Result

Model

E Derek  Mutagenicity in vitro

E Sarah  Mutagenicity in vitro

In Silico Expert Review

Arguments Available

PLAUSIBLE

bacterium ...D

QUTSIDE DOMAIN

bacterium DDDD

In Silico Owerall Call: | Positive (Calculated Call) ~

Argument Qutcome

Positive

Megative

<< Remove

Arguments Used

10 - Outside domain feature identified by Sarah Nexus
is unlikely to negate toxicophore identified by both
systems

Sarah Nexus cannot make a prediction as at least one
structural feature present in the query compound is
outside the applicability demain of the model. However,
at least one alert has been identified in Derek Nexus and at
least one positive hypothesis has been identified for the
query compound in Sarah Mexus, Any negative
hypotheses present and/or the outside domain feature are
unlikely to adequately negate this hazard. As a result, an
overall in silico prediction of positive must be made.

Derek KB 2020 1.0

Sarah Model - 2020.1

Argument Qutcome

Positive

Class 3

No prediction is made by Sarah as a feature is outside domain; however, this is not the same functional group as that identified by Derek. Sarah
does not assess the same activating feature but does provide further evidence for polyhaloalkyl compounds being mutagenic. Although the query is
outside Sarah’s domain, the evidence presented does not give any reason to doubt the Derek prediction.







14 ICH M7 Summary Results

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

-~ | Type Endpoint Species Result

Model

[ e ] Derek & Sarah

1 Derek Mutagenicity in vitro bacterium
* Contains unclassified features

I sarah Mutagenicity in vitro bacterium

[ [ [ Derek KB 2020 1.0

QUTSIDE DOMAIN

DDOD Sarah Model - 20201

INACTIVE™

Inconclusive
No prediction is made by Sarah

In Silico Expert Review

In Silico Overall Call:

Arguments Available Argument Qutcome | ~

23 - No toxicophore has been identified by either
system and the outside domain feature identified by
Sarah Nexus does not pose a hazard

Sarah Mexus cannot make a prediction as at least one
structural feature present in the query compound is
outside the applicability domain of the model. Mo
structural alerts have been identified by Derek Nexus,
Available evidence suggests that the out of domain
feature does not pose a hazard and no additional
positive hypotheses have been identified by Sarah
Nexus, As a result, an overall in silico prediction of
negative can be made.

MNegative

24 - Qutside domain feature identified by Sarah
Nexus cannot be dismissed as a potential
toxicophore

Sarah Mexus cannot make a prediction as at least one
structural feature present in the query compound is
outside the domain of the model. No structural alerts
have been identified by Derek Nexus, However,
available evidence suggests that the out of domain
feature may pose a hazard or additional positive
hypotheses have been identified by Sarah Mexus that
cannot be negated. As a result, an overall in silico
prediction of positive must be made.

Positive

Positive

Inconclusive

Add >>

=< Remove

Derek: unclassified feature reduces confidence in negative
prediction; however, it is still possible to review the compound &
assess the mutagenic potential of this feature.

Sarah: no prediction is made as the query is outside domain;

however, it is still possible to review the compound & assess
whether this feature is likely to (dis)agree with the Derek prediction.

I Finalise Review
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Unclassified features Mutagenicity in vitro is INACTIVE

- Similar Compound
Overview

Contains unclassified features

P petis Unclassified feature (1,3-oxathine) is
The query structure contains features (highlighted in the structure panel) that were not found in the Lhasa Ames test reference set and de not match
. any structural alerts or examples for (bacterial in vitra) mutagenicity in Derek. It is predicted to be inactive in the bacterial in vitro (Ames) identified WhiCh reduces Confidence in

mutagenicity test.

the negative prediction. This is still a
valid negative prediction, albeit one

O with reduced confidence where expert
M review should focus on the mutagenic
:AZ::T;:‘I::Q{I‘DI::ZMS search is available only when misclassified features are present. pOtentiaI Of this featu re to ensu re

confidence in the prediciton.

Click asbove to view the original structure
[E] Prediction Navigator = R_I) s |=)= B
Show predictions of at least: | EQUIVOCAL S

~ f Derek KB 2020 1.0 [Certified by: Lhasa Limited, Leeds, Yorkshire, UK]
v | Mutagenicity in vitro
v {= bacterium - INACTIVE
- Contains unclassified features

Derek provides a negative prediction; however, the 1,3-oxathiane is unclassified meaning that it is not present in the Lhasa Ames test reference set.
This reduces confidence in the negative prediction & warrants further investigation.




Sarah identifies a single hypothesis
(aliphatic hydrocarbon) but the 1,3-
oxathiane is outside domain.

\_

Training set examples are largely
irrelevant as the only identified
hypothesis is the alkyl chain which
is obviously not associated with
mutagenicity.

J

Sarah identifies the aliphatic chain, which is obviously not associated with mutagenicity; however, Sarah provides no formal prediction as the 1,3-

oxathiane is outside domain.




10 ICH M7 Summary Resultsl = 0
2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.
| Type Endpoint Species Result Model
B NACTUE Derek & Sarah
4y Derek  Mutagenicity in vitro bacterium ...D Derek KB 2020 1.0 Ag ree
- MEGATIVE (41%)
4y Sarah  Mutagenicity in vitro bacterium ..OO Sarah Model - 2020.1

In Silico Expert Review

In Silico Owverall Call: | Megative (Calculated Call)

Arguments Available

| Argument Outcome Derek: inactive prediction with no misclassified or unclassified
ither st P has been dentifiedby features has good confidence.
Both Sarah Mexus and Derek Mexus have made a negative Negative
prediction for the query compound. There is no reason to

doubt these predictions. As a result, an overall in silico
prediction of negative can be made,

Sarah: negative prediction with reasonable (41%) confidence.

Positive

Negative Add >>

<< Remove

[IFinalise Review




Expert review

? INACTIVE®  « Negative prediction contains unclassified feature
..OD « 1,3-Oxathiane is not present in the Lhasa Ames reference test set, reducing
confidence in the negative prediction
U « Opening the ring retains the (1-alkoxyethyl)(alkyl)sulfane function & returns an

inactive prediction with no misclassified or unclassified features

* Prediction of metabolic pathways provided by Meteor does not suggest ring
opening to release acetaldehyde, a suspected mutagen, is likely to occur

N/
Expert
Review

OUTSIDE DOMAIN Outside domain feature (1,3-oxathiane) prevents Sarah making a prediction
OO )0) « OQutside domain feature is a (1-alkoxyethyl)(alkyl)sulfane contained in a ring

system, hence opening the ring is a way to assess mutagenic potential in this
scenario & Sarah returns a negative prediction although no example
compounds specifically contain this feature




Please make your selection

2 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




ICH MY classification

N/
Expert
Review

M7
classification

...y ICH M7 Summary Re;u\ts

= 8
2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.
~ | Type Endpoint Species Result Model
- INACTIVE *
1y Derek Mutagenicity in vitro bacterium ..DD Derek KB 2020 1.0
* Contains unclassified features
- OUTSIDE DOMAIN
Ly Sarah Mutagenicity in vitro bacterium OODO Sarah Model - 2020.1
In Silico Expert Review
In Silico Overall Call: | Negative ~
Arguments Available Argument Qutcome Arguments Used |Argument Qutcome
24 - Qutside domain feature identified by Sarah Nexus 23 - No toxicophore has been identified by either
cannot be dismissed as a potential toxicophore system and the outside domain feature identified by
Sarah Mexus cannot make a prediction as at least one Sarah Nexus does not pose a hazard
structural feature present in the query compound is Sarah Nexus cannot make a prediction as at least one
outside the domain of the model. Mo structural alerts have structural feature present in the query compound is
been identified by Derek Nexus. However, available Positive outside the applicability demain of the model. No Negative
evidence suggests that the out of domain feature may structural alerts have been identified by Derek Mexus, 9

pose a hazard or additional positive hypotheses have been
identified by Sarah Mexus that cannot be negated. As a
result, an overall in silico prediction of positive must be
made,

Positive

Megative

<< Remove

Available evidence suggests that the out of domain
feature does not pose a hazard and no additional positive
hypotheses have been identified by Sarah Mexus. As a
result, an overall in silico prediction of negative can be
made.

Class 5

In this instance, opening the ring system while retaining the (1-alkoxyethyl)(alkyl)sulfane function may be accepted as a method of addressing the
unclassified & outside domain feature in Derek & Sarah respectively. In doing so, a negative prediction is returned. It is not expected that the
compound will be active; however, as Sarah doesn’t have any examples of the (1-alkoxyethyl)(alkyl)sulfane function, it may still be advisable to test.







14 ICH M7 Summary Results

I+ | Type Endpoint

1 Derek Mutagenicity in vitro

L Sarah Mutagenicity in vitro

2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.

Cl

Species Result Model

ey Derek & Sarah

EQUIVOCAL

bacterium aas Derek KB 2020 1.0 d isag ree

MEGATIVE (79%)

bacterium ...D Sarah Model - 20201

In Silico Expert Review

Arguments Available

1 - Ames test cannot adequately assess hazard of
query compound

The Ames test is not appropriate to measure the hazard
of the compound class to which the query compound
belongs (as described in the alert comments of alert
315 in Derek Mexus). As a result, an accurate overall in
silico prediction cannot be derived.

11 - Toxicophore identified by Derek Nexus has not
been adequately assessed by Sarah Nexus

At least one alert identified by Derek Nexus does not
correspond to a related hypothesis in Sarah Mexus and
has not been adequately assessed by Sarah Mexus, As a
result, an overall in silico prediction of positive must be
made.

38 - Adequate negative Ames test data from Sarah
Nexus additional information used to overrule
prediction

The query compound is an exact match with a
compound present in the additional information
supplied with the Sarah Mexus training set. An overall
call could not automatically be assigned for this
compound but review of the available data indicates it
produces negative results in the Ames test. As a result,
an overall in silico prediction of negative can be made,

39 - Adequate positive Ames test data from Sarah
Nexus additional information used to overrule
prediction

The query compound is an exact match with a
compound present in the additional information
supplied with the Sarah Mexus training set. An overall
call could not automatically be assigned for this
compound but review of the available data indicates it
produces positive results in the Ames test. As a result,
an overall in silico prediction of positive must be made.

In Silico Owerall Call: | Positive (Calculated Call)  ~

Argument Qutcome | ~ Arguments Used Argument Qutcome

inconclusive Derek: the equivocal result warrants analysis as it's considered to
be a positive result with low confidence & the expert review
argument questions the reliability of the Ames test for this
ostive carboxylic acid halide.
Sarah: 79% confidence shows good confidence in negative
e | prediction & notes Ames data is available for the compound in the
Negative additional information tab to review.

Add »>

Positive

[] Finalise Review




10 ICH M7 Prediction-7 | Sarah | ) Derek 32 = B ||(1 Alert Details 2 |(s=2 EC3| %# Reasoning Explorer| ) Prediction Constraints

315: Acid halide

» Alert Matches

~ Description Image

p) O 2 S 8
. DMSO reacts to form CDMS which is the expected mutagen
©
Cl

4 /\ QO ) < 0 | >
VRN S Cl 1nd (1) Testing has

S
Pr )? —> pr o/@\ T> N pustorthese

ilayed activity in
‘Alert 315" selected, clic

E Prediction Navigator O e ‘chloredimethyl
X PrOH 1. Acetyl chlonde
Show predictions of at least: | EQUIVOCAL ; ultimateky
+ [ Derek KB 2020 1.0 [Certified by: Lh C‘ﬁ":l’i{f;f;:;te"fy
v | Mutagenicity in vitro S
v & bacterium - EQUIVOCAL /@\
! Alert - 315: Acid halide hat have been
n the alert. The alert
3t (i) hydrolysis of
. . . h higher rates
Water hydrolyses the carboxylic acid chloride
O O 2
)J\ 2 5
Pr c T > Pr OH
[ls] Name Parent
|4086 Mutagenicity Mutagenicity (ALL)

Derek provides a positive prediction for the carboxylic acid halide; however, the alert is set at the equivocal level of reasoning as there is evidence
for & against so it requires review. The alert comments detail that activity is often dependent on the choice of solvent, hence carboxylic acid halides

require review on a case by case basis. It is reasonable to consider the positive prediction with low confidence.

Comments discuss the
fact that results for
carboxylic acid halides in
the Ames test depend on
the choice of solvent.

DMSO provides false
positive responses as
chlorodimethyl sulfide
(CDMS), an expected
mutagen, is formed by
reaction of DMSO with
the acid chloride.

Water hydrolyses acid
halides to the acids
which are inactive.

Acetonitrile & other non-
reactive organic solvents
are thought to be the
most appropriate media.

Cl



Many similar carboxylic acid halides in the Sarah training set are non-mutagenic, providing confidence in the prediction; however, based on Derek
comments, full review of the test protocols is required.

Sarah has many
examples of similar
carboxylic acid halides
which are all non-
mutagenic.

Cl



? 7 - !
M Contributions references O *
Source: Acid Halide Mutagenicity Dataset  Source activity call: Conflicted Previous Mext
Dataset Call: Conflicted Structure ID: CAS RN® 141.75-3

Rejected Reason: Unmapped

(1) Amberg A, Harvey JS, Czich A, Spirkl HP, Robinson S, White A, Elder DP, Organic Process Research and
Development, 2015, 19, 1495-1506

Systemathc namc CAS RM. Structure Vehicle Ames resuli Referenes
Butanovl chloride [Ta-753 | I 'D™s0 =+ [a.7

Copy references

Copy references from all contributions

AN |

Query has been reported as positive & negative in the Ames test, albeit having only been tested in DMSO. Considering the comments in Derek, it is
likely that the positive result is a result of formation of CDMS; however, this cannot be concluded without testing in other solvents simultaneously.

Query is in the additional
information tab  with
conflicted results as it
has been reported to be
positive & negative when
tested in DMSO. It has
not been tested in
alternative solvents to
assess these results.

Cl



A~

? INACTIVE « Matches alert for carboxylic acid ester
...C] « Comments discuss fact that activity is expected to be dependent on the
solvent used as reaction with DMSO vyields the expected mutagen CDMS
i whereas water hydrolyses the carboxylic acid halide
N/
Expert
Review

NEGATIVE (79%) « Compound is known to Sarah training set; however, it is not included as
...D conflicted results have been obtained using DMSO & no tests in other solvents
are available to resolve this



? 1. Class 3 — Alerting structure

2. Class 5 — No alerts or alerting with sufficient data
to demonstrate lack of mutagenicity

3. Unsure

N/
Expert
Review

M7
classification




Cl

1 ICH M7 Summary Result;l = 8
2 predictions related to ICH M7 (for Mutagenicity in Bacterium) have been run for this structure.
+ | Type Endpoint Species Result Model
- EQUIVOCAL
? Ly Derek  Mutagenicity in vitro bacterium .DOO Drerek KB 2020 1.0
" ~ NEGATIVE (79%)
Ly Sarah  Mutagenicity in vitro bacterium ...O Sarah Model - 2020.1
In Silico Expert Review
N7 In Silico Overall Call: | Inconclusive e

Arguments Available Argument Outcome | Arguments Used |Argument Outcome
11 - Toxicophore identified by Derek Nexus has not 1 - Ames test cannot adequately assess hazard of query

been adequately assessed by Sarah Nexus compound

At least one alert identified by Derek Nexus does not The Ames test is not approprizte te measure the hazard of

correspond to a related hypothesis in Sarah Mexus and Paositive the compound class to which the query compound Inconclusive
has not been adequately assessed by Sarah Nexus. As a belongs (as described in the alert comments of alert 315 in

result, an overall in silico prediction of positive must be Derek Mexus). As a result, an accurate overall in silico

made. prediction cannot be derived.

38 - Adequate negative Ames test data from Sarah

N/ Nexus additional information used to overrule
Expert prediction

The query compound is an exact match with a
H compound present in the additional information Negative

ReVIeW supplied with the Sarah Nexus training set. An overall 9
call could not automatically be assigned for this
compound but review of the available data indicates it

produces negative results in the Ames test. As a result,

an overall in silico prediction of negative can be made.

39 - Adequate positive Ames test data from Sarah << Remove
MNexus additional information used to overrule
prediction

The query compound is an exact match with a
M 7 compound present in the additional infermation
supplied with the Sarah Nexus training set. An overall

H' H call could not automatically be assigned for this
CIaSS|f|Cat|0n compound but review of the available data indicates it

Positive

produces positive results in the Ames test, As a result,

Unclassified

Based on available evidence & conflicted results for the compound, it is not possible to conclude mutagenic potential. There is reason to doubt the
activity of carboxylic acid halides in the Ames test; however, they contain a functional group that could potentially react with DNA. Alternatively, it is
considered they may be hydrolysed rapidly & present no concern. It is also possible that their reactivity results in purge during synthesis allowing
control under section 8 of ICH M7 instead.




Conclusions

* |n silico predictions under ICH M7 require, & benefit from, expert review

* Expert review varies for each prediction scenario
* ...but some scenarios are more frequent & common arguments can be applied

* Scientific knowledge from multiple disciplines is required for expert review

* Expert review will be aided by...
* ...understanding how in silico predictions work
* ...understanding activity of specific chemical classes in the Ames test
* ...making associations between different models more visible
* ...presenting likely arguments to guide areas requiring review



Thank you

Lhasa Limited +44(0)113 394 6020
Granary Wharf House, 2 Canal Wharf info@lhasalimited.org
Leeds, LS11 5PS www.lhasalimited.org

Registered Charity (290866)

Company Registration Number 01765239



