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Supplementary Materials 

Additional information on the comparison of CAS numbers 

(Supplementary A.1), ITS comparative analysis (Supplementary A.2), 

consultation numbers (Appendix A.3), a sample WoE template 

(Supplementary A.4), study limitations (Supplementary A.5), and sub-

criteria coding for five main criteria (Supplementary A.6). Appendix 

A.1. Comparison of CAS Numbers 

 

∔ C (QSAR) QSAR predictions for carcinogenicity, ∔∔ M (QSAR) predictions 

for mutagenicity, ∔∔∔ R (QSAR) predictions. 

Supplementary A.1. ITS Comparative Analysis 

To verify information, the name of the alternative substance, as 

listed in the AoA Table of Contents, was inputted into SciFinder®’s 

substance identifier search engine, which generated a profile. The CAS 

number from the profile was then used to verify if the given CAS 

number in the AoA correctly identified the alternative. If SciFinder® 

could not find a match based on the alternative’s name, the alternative’s 

CAS number was queried and the molecular formula was used to 

confirm the correct identity of the alternative. If the query did not 

provide a molecular formula, the EC, IUPAC, or one of the “other” 

names was used, as given in the AoA, to search for a matching CAS 

number; however, this was the least reliable method for confirming the 

correct identity of the alternative. Due to the repeating, non-unique 

alternatives, each alternative was verified by consultation number. 

Supplementary A.2. Consultation Numbers 

0005-02 methyl centralite for Genetic toxicity: In vivo—

Chromosomal effect, the applicant wrote “equivocal” instead of 

“inconclusive”, and also reported that the results were in AD. 

However, after querying the predictions myself in the DQD, I saw that 

results for that endpoint were out of domain. The applicant therefore 

appeared to incorrectly report the results. 

0005-02 ethyl centralite for Genotoxicity in vivo—For sister 

chromatid exchange in mouse bone marrow cells, it appears that the 

applicant reported the same QSAR prediction twice. The applicant also 

wrote “equivocal” in domain, but the report says “positive out of 

domain (battery)” [1]. 

0005-02 Akardite II: QSAR prediction for unscheduled DNA repair 

response based on a mouse bone marrow sister chromatid exchange 

assay, from the Danish (Q)SAR Database: Danish (Q)SAR Database 

battery result reported inconclusive out of domain but applicant stated 

equivocal in domain. All 3 QSARs (Leadscope, Multicase, and 

SciQSAR) had “Pos out of domain” [1]. 

0005-02 Akardite III: Applicant reported equivocal instead of 

inconclusive and said in domain when the DQD report said out of 

domain. QSAR prediction for Chinese Hamster Ovary (CHO) cell assay 

for chromosome aberration test, from the Danish (Q)SAR Database. 

0005-02 DOZ: QSAR prediction for chromosomal aberration in an 

in vitro COMET assay in mouse cells, from the DQD: I queried the 

predictions for DOZ and could not find a COMET assay for mouse cells 
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in the DQD’s in vitro Genotoxicity Endpoints results. QSAR prediction 

for chromosome aberration in a Chinese Hamster Ovary (CHO) assay, 

from the DQD reported negative, in domain for Chromosome 

Aberrations in Chinese Hamster Ovary (CHO) cells. 

0005-02 TBC: QSAR prediction for chromosome aberration in 

Chinese Hamster Ovary (CHO) cells from the DQD: applicant reported 

equivocal but still in domain. Results from the DQD reported negative 

in domain. 

Supplementary A.3. Sample WoE Template 

 

Figure S1. A sample WoE using a structured evidence table [2]. 

Supplementary A.4. Study Limitations 

Unless the description of the QSAR prediction was clearly ad hoc 

and quantitative values are missing for predictions where there was 
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already evidence that the QSAR source produces qualitative 

predictions (for example, consultation 0078-01 where the 1,2,4-

trichorobenzene prediction by BIOWIN 3 lacked a qualitative value 

and only indicated a biodegradation time frame predicted by BIOWIN 

3 of “months and longer” for the fluoroisomer compared to “weeks to 

months” for the chlorinated benzene) [3] I assumed that qualitative and 

quantitative values reported in AoA by applicants were the results 

generated by QSAR platforms. However, in select instances, I could not 

go back and confirm the QSAR sources if they were not identified by 

model name and version. For example, in AoA consultation number 

0005-02, or methyl centralite, the applicant reported “unknown” for 

irritation: eye irritation. Perhaps the applicant meant “inconclusive” for 

which I accepted “equivocal” in instances of DQD predictions. Model 

endpoint information may also have been embedded in an AoA, but 

this is information typically found in a QMRF. Without having this 

official document or access to the original QSAR platform, I could not 

verify if sporadic information in an AoA was what the developer 

actually described as the model endpoint. In cases where an applicant 

reported a QSAR prediction twice, for example, consultation number 

0005-02 for the alternative ethyl centralite Irritation: Skin 

irritation/corrosion [4], I accepted it as two separate predictions because 

I did not have the QPRF to verify the prediction either way. 

In addition, all endpoints were based on the curated list of 

endpoints from Chapter 2. While endpoints outside of this list may 

have excluded potential QSAR predictions from this analysis, the 

consistency of this endpoint classification allowed us to subject 

previous research to a more in-depth analysis without further 

classification. However, if applicants did not report a specific endpoint, 

such as in a scoring table, this endpoint did not get coded. For instance, 

in consultation 0005-02, the applicant did not consider test results to be 

mutagenic, and subsequently left off mutagenicity from Table 4.31 [4], 

thereby removing it from our coding. 

Furthermore, our approach to data mining and coding may have 

excluded some aspects of an applicant’s WoE from our analysis. When 

analyzing each AoA, we maintained a narrow research path, and did 

not track criteria outside of our classifications. For instance, for 

information to be considered under the final criteria “Assess overall 

WoE package,” the applicant needed to make their scientific arguments 

within an AoA “Reduction in overall risk.” For example, in 

consultation number 0005-02, scientific arguments were made for the 

alternative, Akardite I; however, the applicant made these arguments 

in the comparison of hazards sections. Therefore, any scientific 

argument written under the “Comparison of Hazards” section would 

not be coded under the “Assessment of Overall WoE” criteria but to 

another criteria such as criterion 3, “Pools information”. Similarly, for 

the same consultation number, biodegradability QSAR predictions for 

the alternative ethyl centralite are not discussed in either the RSS or 

Reduction of overall risk even though PBT and vPvB is discussed in the 

WoE for the alternative, ethyl centralite [4]. As we are only considering 

CMR and vPvB endpoints in AoA that use WoE with QSAR 

predictions, this information did not get coded. Furthermore, we did 

not always have the coding to explain when criteria were not met. 

Although some AoA did not meet our five criteria, in other instances, 

the criteria simply did not exist in the AoA. For example, in 

consultation number 0005-02 for the alternative ethyl centralite, we 
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coded the WoE for the reproductive toxicity endpoint as not providing 

any conflicting results. However, we assigned this code because all of 

the information in the AoA for this endpoint was consistent, which 

would then have been coded separately for “consistence.” 

If an applicant specified certain endpoints in their approach to 

WoE, only these endpoints could be considered when judging if the 

evidence met any of our five WoE criteria. For instance, in consultation 

0005-02, the applicant specified Table 4.86 as the basis for “additional 

insight” into the alternative isodecyl pelargonate (IDP); thus, we could 

not factor any other endpoint that was not on this list into our 

completeness review, when considering “adequacy” or the usefulness 

of the information. More specifically, we could not code either 

biodegradation or bioaccumulation for “adequacy” because their 

QSAR predictions were listed on another table [5]. 

Finally, because the Danish EPA was used to screen for potential 

CMR substances, our study’s results were subject to the factors that 

went into Danish EPA’s ITS QSAR model development, which has been 

subject to updates since 2001. For example, endocrine disrupting (ED) 

models, which were not included in the Danish EPA’s battery of QSAR 

models for reproductive toxicity, may be considered an important 

endpoint in reproductive toxicity for other model developers [6]. Even 

so, ED models have been used to identify mechanisms for reproductive 

toxicity [7]. Thus, while other ITS QSAR model developers may have 

taken a different approach in selecting endpoints for battery QSAR 

modeling as well as the selection of algorithms to integrate results, 

results were based wholly on the Danish EPA’s decision making that 

went into their ITS QSAR model development. In addition, our sample 

of AoA was collected through May 2017; more current AoA may have 

employed ITS QSAR modeling. 

Supplementary A.5. Sub-Criteria Coding 

Table S2. Sub-criteria coding for the five main weight of evidence criteria. 

Weight of Evidence and Five Main Criteria Sub-criteria 

Higher Tier Endpoint                                                                       

(0=No WoE, 1=yes WoE, 2=combination, 3=non-applicable) 
0. QSAR but no WoE used;  

  1. QSAR and yes WoE used;  

  2. Combination of yes WoE and no WoE;  

  

3. No QSAR predictions made for this specific endpoint or 

property so WoE analysis is not relevant; or it is unknown 

if the prediction is from a QSAR. 

Criteria∔                                                     

(0= no criteria, 1=one criteria, 2=two criteria, 3=3 criteria, 

4=4 criteria,  5=all criteria,  6=non-applicable) 

0. None of the 6 criteria was addressed in the WoE;  this 

was not a “robust” summary but just a summary;  

  1. At least one of the criterion was addressed in the WoE; 

  2. At least two of the criteria were addressed in the WoE; 

  3. At least three of the criteria were addressed in the WoE; 

  
4. Greater than or equal to four criteria were addressed in 

WoE;  

  5. All criteria were addressed in WoE; 

  

6. Endpoint data not relevant to WoE e.g. evaluates 

potential alternative or info not used in WoE context or no 

WoE; the six criteria are: 1) Robust study summary, 2) 

fully documented, 3) objectives, 4) methods, 5) results. 
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Robust summary                                                                           

(1=objectives, 2=methods, 3=results, 4=conclusions, 

5=documentation, 6=non-applicable) 

1. Objectives of all test studies in RSS; 

  2. Methods of all test studies in RSS; 

  3. Results of all test studies in RSS; 

  4. Conclusions of a full study report in RSS; 

  5. Provides documentation (i.e. copies of the studies); 

  

6. Non-applicable endpoint data not relevant to WoE e.g. 

evaluates potential alternative or info not used in WoE 

context 

Assess reliability, relevance, adequacy, quantity 

(1=reliability, 2=relevance, 3=adequacy, 4=quantity, 

5=consistency, 6=severity effects, 7=non-applicable) 

1. Reliability: clarity and plausibility of the finding (ECHA 

2016 p. 11); 

  
2. Relevance: data and tests are appropriate for a 

particular hazard identification (ECHA 2016 p. 11); 

  
3. Adequacy: usefulness of data for hazard/risk 

assessment purposes (ECHA 2016 p. 11); 

  4. Quantity: number of sources (ECHA 2016 p. 11); 

  

5. Consistency of results especially within lines of 

evidence and categories of alternative data e.g. QSAR 

(ECHA 2016 p. 24); 

  
6. Severity of the type of effects of concern (ECHA 2016 p. 

24); 

  

7. Non-applicable: endpoint data not relevant to WoE e.g. 

evaluates potential alternative or info not used in WoE 

context. 

Lines of evidence or structured evidence tables                 

(1=lines of evidence, 2=tables, 3=non-applicable) 

1. Lines of evidence (LOE) set of relevant items of 

information of similar type grouped to assess a hypothesis 

(Martin et al 2018 p. 076001-5); 

  

2. Tables displays individual pieces of evidence or 

categories of evidence for a hypothesis, such as the types 

shown here, scored with respect to properties or sub- 

properties and the overall weight (Suter 2017 p. 1041); 

  

3. Non-applicable; endpoint data not relevant to WoE e.g. 

evaluates potential alternative or info not used in WoE 

context. 

Conflicting results                                                                         

(1=conflicting results, 2=scoring table, 3=health effect, 

4=non-applicable) 

1. Addresses conflicting results Note that high quality in 

vivo (read-across information) and in vitro data would 

generally carry more weight in the decision than a QSAR 

or an in-house in vitro method.;  

  

2. Scoring results: a weighting system e.g. + and - symbols 

to represent evidence that, respectively, supports, 

weakens, or has no effect on the credibility of a hypothesis 

( MUST include the endpoint in question) (Suter 2017 p. 

1041);  

  
3. Health effects from endpoint be inferred from any 

weighting;  

  

4. Non-applicable; endpoint data not relevant to WoE e.g. 

evaluates potential alternative or info not used in WoE 

context;  
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Assesses overall package                                                       

(1= assess, 2= scientifically argued, 3=expert judgment, 

4=non-applicable) 

1. Composed an assessment of overall hazard of 

alternative of interest factoring in this endpoint e.g. 

Conclusions or Reduction of Overall Risk;  

  

2. Scientifically argued: conclude whether the combined 

evidence is enough to draw a conclusion about the 

properties or the potential effects of the substance (ECHA 

2016 p. 23); 

  

3. Expert judgment (considers the reliability, relevance 

and adequacy, integrating and comparing different pieces 

of information and assigning a weight to each piece of 

data) (ECHA 2016 p. 23),  

  

4. Non-applicable: endpoint data not relevant to WoE e.g. 

evaluates potential alternative or info not used in WoE 

context 

∔ Depending on the number of sub-criteria, not all of the criteria scale was applied. 
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