
Figure 1: In house spheroid formation using a 96-well ultra low attachment plate after (A) 3 days and (B) 6 days in 
culture. 
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3 Mater ia l  and Methods Int roduct ion 

Genetic toxicity information is critical for the safety assessment of all xenobiotics, however, the current in vitro and in vivo
genotoxicity assays have some limitations since they are mostly performed using rodent metabolism to predict human
response. The conventional 2D cell culturing method (cells that grow attached to flat surfaces) tend to fail to capture the
relevant complexity observed in 3D cell culture models. HepaRGTM are cells derived from human hepatocellular carcinoma
that retain a metabolic capacity similar to primary human hepatocytes. Liver spheroid models have been shown to maintain
their viability and enzymatic functions better than 2D or suspension cultures1. The potential of spheroid formation using
HepaRGTM, a cell line that retains metabolization capacity close to primary human hepatocytes, has been demonstrated 2 .
Nevertheless, there is no information in the literature that spheroids could be used for genetic toxicology assay, such as the
comet assay.

4 Resul ts  and Discussion 
Furthermore, Figure 3, confirms the integrity of the spheroids, the figure indicates a healthy morphology
throughout its formation. These results indicate that the negative control cultured spheroids were healthy with no
necrotic core and that the cell dissociation method did not compromise cell integrity, allowing DNA strand break
determination using the comet assay.
The results shown in Table 2 indicate that the treatment with the direct mutagens (EMS and MMS) resulted in a
clear increase of the median % tail intensity. The high viability observed in Table 1 for MMS and EMS treatment
confirms that the median % tail intensity increase is related to DNA damage rather than to cytotoxicity. The
presented data indicates that the tested direct mutagens (EMS and MMS) increase DNA strand break when
compared to the negative control.

In conclusion, the data demonstrates the viability of performing the comet assay on HepaRGTM spheroids. A
positive result for DNA strand break was observed for two direct mutagens. Other pro-mutagens will be evaluated
and future investigations will determine if the comet assay using this culture system is sensitive enough to detect
pro-mutagens that require metabolism to elicit their genotoxicity.

Figure 2:  Representative scheme of Spheroid formation, treatment, and evaluation of DNA strand breaks using the comet assay.

Cryopreserved HepaRGTM were seeded in 96-well ultra-low adhesion plates at 1,000 cells/well. Spheroids were maintained in culture for 10 days, followed by a 24 and 3 hour treatment prior to collection with the direct
mutagens ethyl methanesulfonate (EMS) at 1 µL/mL, Methyl methanesulphonate (MMS) at 5 µg/mL, and a negative control. In order to dissociate the spheroids into a single cell suspension, ten spheroids per condition (in
duplicate cultures), were placed in separate Eppendorf tubes. The cell suspension was then used for comet assay analysis, where the following parameters were analysed: viability, hedgehog counts and tail intensity.

2 Object ive  
The objective of this study was to demonstrate the viability of 3D HepaRGTM spheroids in comet assay evaluation.  
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Figure 3: Indicates that the HepaRGTM cells used to create the spheroids were agglomerating over time until the 
formation of a solid spheroid. 

5 Conclusion 

6 References  

7 Acknowledgements   

Treatment of the Spheroids % Mean Cell Viability
Negative Control 98.6
Ethyl methanesulfonate (EMS) (1 µg/mL) 100.0
Methyl methanesulphonate (MMS) (5 µg/mL) 98.0

Spheroids were dissociated into a single cell suspension and analysed for cell viability, % of hedgehogs and median
% tail intensity. The negative control was done in duplicate cultures (n=2) while treated spheroids were performed in
triplicate, in Table 1 and Table 2 the results are indicated in mean values. The data presented in Table 1 indicates
that after cell dissociation, the negative control resulted in a high % mean cell viability (98.6%). In addition, the
negative control presented low hedgehog counts and low median % tail intensity (Table 2).

Table 1:  Spheroid treatment and % mean cell viability
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Treatment of Spheroids Mean % Hedgehogs Mean of 
Median % Tail Intensity

Negative Control 1.66 0.54

Ethyl methanesulfonate (EMS) (1 µg/mL) 21.00 41.10

Methyl methanesulphonate (MMS) (5 µg/mL) 12.69 6.84

Table 2:  Spheroid treatment and mean % hedgehogs and % tail Intensity obtained in the comet assay
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