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B Introduction

Lhasa

Limited

The use of multiple criteria is recommended to establish whether a substance is mutagenic according to the Ames test e.g., a fold-increase in revertants or a concentration-response relationship, and
expert review. Discussions at the 2017 International Workshop on Genotoxicity Testing (IWGT) meeting concluded that one of the most useful criteria is the consideration of historical negative control
(HNC) data [1]. A follow-on publication (Levy et al., 2019) included an analysis of the Ames test to calculate HNC data for each strain and metabolic activation combination [2]. OECD Test Guideline
No. 471 states that HNC data should be included in the test report for comparison with the concurrent control data as part of the Ames test acceptance criteria [3].

B Datasets

Publicly available Ames test dose-response data from the Vitic database, (version 2019.1.0) [4],
was used to create HNC datasets for Ames strains. The aim was to evaluate Ames test results
In the Vitic database using these HNC datasets in combination with the other acceptance
criteria. Using the Knime Analytics Platform® [5], data analytics was applied to create three
datasets and perform the analysis, see Figure 1.

No. of No. of records

records substances
Dataset 1: Untreated and vehicle (negative) controls selected to create HNC data (see figure 2). =9 17544 1,037
Dataset 2: All untreated and vehicle (negative) controls from Ames test dose-response data. =§  °7.638 4,257
Dataset 3: All Ames test positive results with dose-response data. - 134 1,856

Figure 1: Three datasets were created from Ames test dose-response data in the Vitic database.

B Analysis of data

Figure 2 shows a workflow of how Dataset 1 Vehicle EthSO mgg
i ater Strain

was selected and filtered based on the TA104

. : . : 1998-2016 TA1535

experimental design consistent with the [ ames test TA1537

OECD Test Guideline No. 471 [3]. Acontrol | "9 [ porco | Preincupation TA1838

or confidence interval of 95% was used on | response eorporaton oo
the untreated and vehicle control values to

calculate HNC data per strain, both with or
without metabolic activation. This HNC data
was used to analyse Datasets 2 and 3.

Source Public data Metabolic None
activation Rodent S9

Figure 2: The selection criteria used to create Dataset 1 for
Ames test HNC range calculations. WP2* is broken down
into three groups WP2 pKM101, WP2 uvrA and WP2

Table 1 shows the calculated HNC data for the concurrent strains and the number of records
from Dataset 1 (a record being a single Ames test, in one strain, either with or without metabolic
activation). These lower and upper limits, the HNC range, are plotted alongside HNC ranges
from various literature sources, see Figure 3. The HNC ranges typically overlap the
recommended historical ranges found in the published literature. However, a few of the
calculated upper limits were above those indicated in the published literature, showing some
variation in specific strains, e.g., the upper limits for E. coli WP2 uvrA +/-S9 were significantly
larger than in published literature [6].

Historic negative control range

Strain Mean Lower limit Upper limit Number of records
-S9 +S9 -S9 +S9 -S9 +S9 -S9 +S9
TA1535 14 13 7 7 29 24 1090 1580
TA1537 8 9 4 4 15 18 855 1089
TA98 20 26 12 15 37 42 1679 2349
TA100 115 125 58 58 170 190 1794 2520
TA97/TA97a 131 156 90 107 172 209 259 516
TA102 265 313 185 219 348 421 228 364

WP2 pKM101 121 152 55 47 172 205 29 29
WP2 uvrA 30 34 13 16 114 82 331 276
WP2 uvrA/pKM101 70 93 37 57 152 163 225 210

Table 1: Mean, upper and lower HNC values calculated from Dataset 1 for concurrent strains, +/- metabolic activation.
The number of records used is also shown.
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Figure 3: Comparison of recommended historical ranges found in published literature plotted against the HNC data for
concurrent strains, with or without metabolic activation, calculated from Dataset 1. Where the upper limit extended past
the right-hand side of the graph, it is indicated by an asterisk. [6], [7], [8], [9], [10], [11], [12], [13].

The HNC ranges were first used to highlight Ames test untreated and vehicle (negative) control values in Dataset 2, not within the HNC range as OECD Test Guideline No. 471 recommends [3]. It
was observed that 10,903 records (11.2% of Dataset 2) had control values outside the HNC range, indicating possible issues with the dose-response data. The next step was to analyse the Ames
test positive results (Dataset 3). 5.4% of the records had dose-response values below the upper limit of the respective HNC range, highlighting possible inconclusive positive responses. These
Inconclusive results required further investigation as there are multiple criteria that need to be considered when classifying an Ames test positive. 34 substances were prioritised for review in the Vitic
database that did not have supporting positive Ames test results. To aid the review, the fold-increase in revertants, compared to the control was calculated from the records with dose-response data,
as a 2- or 3-fold increase, dependent on the strain, can be used as an acceptance criteria for establishing a positive response.

B Using the historical negative control data

The two examples in Figure 4 and 5 show images of data in the Vitic database and comments
added to show the results from the HNC data analysis and fold-increase in revertants. For both
entries, the Lhasa Ames summary call results are conflicted, and the genetic toxicity in-vitro
table contains one weakly positive result that is causing the conflicting summary call [14].

Figure 4 shows data on lauric ethylolamide. The genetic toxicity in-vitro table dose-response
results do not exceed the HNC range and the fold-increase in revertants does not exceed the 2-
fold recommendation. The source’s overall call for the substance is listed as negative. Using
expert review and considering multiple criteria, we can conclude that this weakly positive result
should not be considered in the Ames summary call.

TABLES: Witic Lhasa: Genetox In-Vitro Summary (1) A MAMNAGE RESULTS VIEW

Record Humber 1 of 1

142-78-9 Amas tast Conflictad 26 (AL R

Lawric athylolamide

Supplementary tables (3]

Conflicted TASE Rat 59 Preincubation Mot applicable 2 1/0/1 Genetic Toxicity In-Vitro data

Record Number 5 of 26

CAS Number 251l Lesyull Type [est Typs Species Sirain Metabolic Activation Methiod

TABLES: Vitic Prod: Genetic Toxicity In-Vitro (26) o MAMNAGE RESULTS VIEW

142.78.9 Positive (weak) Single experiment Ames test Salmonella typhimurium TASS Rat 59 http:/intp.niehs.nih.govitesting/type. ..
mmon Mams Yea Protoco Vehicle GLP Relability Sou
Lauric ethylolamide 1882 33-3333 ug/plate Preincubation Dimethylsulphoxide Mot specified 2- Reliable with restrictions Mational Toxicology Program (MTP)
Dose Dose units Observation type Result Response
0 ug/plate Revertants/plate 16
33 ug/plate Revertants/plate 26
100 ug/plate Revertants/plate 30 1.875-fold increase in revertants, number does not exceed the historical negative control range
333 ug/plate Revertants/plate 26
1000 ug/plate Revertants/plate 24
3233 ug/plate Revertants/plate 16

Figure 4. Data for lauric ethylolamide in Vitic database with HNC ranges and comments added sourced from National
Toxicology Program [15].

The second example (Figure 5), shows data on 4-chloro-2-methylphenoxyacetic acid. The
dose-response data shows the revertant count never exceeds the HNC range and the fold-
Increase In revertants is below the recommended 2-fold increase. Expert review could
determine this result as inconclusive, and as all other Ames results for the substance are
negative, the Ames summary call could be amended to negative.

Record Mumber 1 of 2

: _, 94-T4-6 Ames test Positive 45 11V 32
4-Chloro-2-methylphenoxyacetic acid
Supplementur)r tables (3) -
Positive TAS7a Rat S9 Direct plate incorporation Not applicable 1 1/0/0 Genetic Toxicity In-Vitro data

Record Mumber 3 of 4

s T

A G94.74-5 Pasitive (weak) Singhe expesiment Bacteral reverss mulation assay Salmonella typhirmeriem TAST a Rat 59 Mol specified 1988 10-1000 wg'plate Diirect plate inconeration

I -
4-Chiore-2-methylphenoxyacetic acid Dimathylsulphaxide'ethanal Mot specified 2- Reliable with restrictions Literature
Dose Dose units Observation type Result Response
1] pg/plate Revertants/plate 148 Within the historical negative control range
10 pg/plate Revertants/plate 137
100 pg/plate Revertants/plate 151
250 pg/plate Revertants/plate 182
500 pg/plate Revertants/plate 192
750 pg/plate Revertants/plate 158 1.34-fold increase in revertants, number does not exceed the historical negative control range
1000 pg/plate Revertants/plate 168

Figure 5: Data for 4-chloro-2-methylphenoxyacetic acid with HNC ranges and comments added.

B Conclusions and future work

A large Ames test dataset can be used to create HNC data with a 95% confidence interval. The
HNC ranges have been used to analyse the concurrent strains dose-response data and to
iIdentify Ames test data in the Vitic database that may require investigation. It flagged control
data outside the HNC ranges and positive results that did not exceed the HNC range. Used
alongside other acceptance criteria such as calculating the fold-increase in revertants, a review
of specific records will aid users in their expert review and clearly show the multiple criteria used
to review Ames test results, establishing whether a substance is mutagenic.
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