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Background

Results

• To minimize risk of adverse health effects, all chemicals must be evaluated for genetic toxicity

• Genetic toxicity is the ability of a chemical to adversely affect genetic material

Conclusions
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Mine the transcriptomic data to gain further mechanistic 

insights on NSACB chemicals

9/10 NSACB compounds were identified as genotoxic
• 8/10 positive on MicroFlow®

• 5/10 DDI by TGx-DDI

• NSACB 5 & 7 strong DDI response; positive result across almost 

all concentrations

• NSACB 2,3 & 9 weak DDI response; positive result only at the 

highest concentrations

• 5/5 reference compounds classified as expected; improves 

confidence in results

Our analysis indicates that NSACB #2,3,5,7 and 9 are 

genotoxic and DDI in vitro

The objective of this work was to apply the TGx-DDI biomarker to screen data-poor chemicals 

prioritized for genotoxicity assessment by Health Canada’s New Substances Assessment and 

Control Bureau (NSACB)

• To assess genotoxicity, the TGx-DDI assay was paired with the in vitro MicroFlow® assay

• Both assays are part of Health Canada’s GeneTox21 platform

• Top concentrations were up to 10 mM or that induces 55-60% cytotoxicity 24H post-exposure

• Conventional in vitro test battery is not well-suited to screening large 

numbers of chemicals

Compound Group

Assay Results

MicroFlow® TGx-DDI 

Micronucleus DDI

1 NSACB + -

2 NSACB + +

3 NSACB + +

4 NSACB + -

5 NSACB + +

6 NSACB + -

7 NSACB - +

8 NSACB + -

9 NSACB + +

10 NSACB - -

BaP Positive + +

DMBA Positive + +

EPEG Positive + +

DMANN Negative - -

AMP Negative - -

Acronym Chemical Name CAS #

NSACB 1 methanone, (2-amino-5-chlorophenyl) 719-59-5

NSACB 2 2-amino-4-methylphenol 95-84-1

NSACB 3 3,5-dimethylpyrazole-1-methanol 85264-33-1

NSACB 4 3-diethylaminophenol 91-68-9

NSACB 5 2,6-diaminopyridine 141-86-6

NSACB 6 2-methoxy-4-nitrophenol 3251-56-7

NSACB 7 2-[(3-amino-4-methoxyphenyl)amino]ethanol 83763-47-7

NSACB 8 2-[(4-methyl-2-nitrophenyl)amino]ethanol 100418-33-5

NSACB 9 4-[(3-hydroxypropyl)amino]-3-nitrophenol 92952-81-3

NSACB 10 1-(1-methyl-2-propoxyethoxy)-2-propanol 29911-27-1

• Transcriptomic biomarkers → incorporate transcriptomic data into hazard 

identification and assessment 

Acronym Chemical Name Group

BaP benzo[a]pyrene Positive Control

DMBA 7,12-dimethylbenz[a]anthracene Positive Control

EPEG etoposide Positive Control

DMANN D-mannitol Negative Control

AMP ampicillin trihydrate Negative Control

The TGx-DDI transcriptomic biomarker is a 64-gene expression signature

that classifies substances as DNA damage-inducing (DDI) or non-DDI

• Multiple studies validated TGx-DDI for regulatory application

• Highlighted potential for screening of data-poor compounds; no application to date

Future Directions 
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2) TGx-DDI

A three-pronged approach was used to determine the overall 

TGx-DDI call

• If one analysis = DDI → overall assessment call = DDI

• If no analysis = DDI → overall assessment call = non-DDI

Fig 1. TGx-DDI classification of NSACB compounds. The heatmap on the left depicts the 28 reference chemicals used as a training set to 

generate the biomarker. The color scale indicates the gene expression fold changes relative to control: up-regulated genes are shown in red, 

down-regulated genes are shown in green, genes with no change are shown in black. Three analyses: (1) Nearest shrunken centroid probability 

analysis (NSC-PA), (2) principal component analysis (PCA), and (3) 2-dimensional hierarchical clustering (2DC) were used to determine 

classification probabilities shown for all treatment conditions using red (genotoxic), blue (non-genotoxic), and grey (inconclusive) boxes. D1 

represents the lowest concentration tested, D6 the highest. Cytotoxic doses were removed from analysis. 

Table 1. In vitro MicroFlow® and TGx-DDI results for the NSACB compounds. Overall classifications for 

TGx-DDI were determined based on a three-pronged approach. If one of the analyses classified a test 

article as DDI, the overall assessment was stated as DDI. Conversely, if this criterion was not met, the 

overall assessment call was non-DDI. Micronucleus (MN) induction was considered positive if the MN 

frequency was statistically significant (p < 0.05) and at least a 2.5-fold increased compared to vehicle 

controls.

Overall, this study supports the use of the TGx-DDI 

biomarker for integrated testing and assessment to 

evaluate the genotoxicity of data-poor compounds.

Fig 2. MicroFlow® results of NSACB compounds #5 (left) and #10 (right) as an example of positive (#5) and negative (#10) responses. Fold-increase in % micronucleus (MN) compared to vehicle control is depicted by solid orange lines. The dashed red 

line depicts the 2.5-fold increase in %MN signifying a positive response. The relative nuclei count (RNC) is depicted as a blue solid line. Cytotoxic doses (<45% RNC) were removed from analysis. 
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The TGx-DDI results were compared to the MicroFlow®

results

Examples of positive and negative micronucleus responses are shown for 

NSACB #5 and NSACB #10

• Many compounds had concordant results between the 

two assays. 

• Discordant results suggests an alternative non-DDI 

genotoxic mechanism for MN.
• Separate analysis of NSCAB #1 suggests aneugenicity and thus 

non-DDI (data not shown)

The pairing of MicroFlow® and TGx-DDI assays provides a 

more robust hazard identification and assessment

Perform benchmark concentration (BMC) modelling to 

determine relative potency of DDI-identified chemicals 
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