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Genotoxicity Screening
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OVERVIEW
Genotoxicity refers to the capacity of a 
substance to damage genetic material, whether 
by altering chromosome number (aneugenicity), 
breaking or modifying chromosome structure 
(clastogenicity), or causing base-level 
mutations. Identifying genotoxic potential early 
in development is a critical step for cosmetic 
ingredients, pharmaceutical intermediates, and 
industrial chemicals, both for human safety and 
to anticipate regulatory requirements.

TEST SYSTEM

This 2D assay uses induction of GADD45A (Growth 
Arrest and DNA Damage Inducible Alpha) as a 
biomarker for genotoxic stress. GADD45A is 
upregulated by the p53-driven DNA damage 
response, making it a sensitive early indicator of 
genotoxic insult at the transcriptional level. The 
assay is intended as a rapid, cell-based screen 
that can be deployed early in the development 
pipeline, before commitment to more resource-
intensive regulatory studies.

The test is run with and without a human liver S9 
metabolic activation system, allowing detection of 
both direct-acting genotoxicants and pro-
genotoxicants requiring metabolic conversion.

TK6 cells are a human lymphoblastoid cell line widely 
used in regulatory and screening genotoxicity testing. 
They retain functional p53 and have a stable karyotype, 
making them appropriate for detecting damage-
response gene induction.

Cells are cultured under animal-product-free 
conditions in line with XCellR8's testing approach. A 
human liver S9 fraction is used as the metabolic 
activation component, allowing the assessment of test 
items that require enzymatic conversion to their 
genotoxic form.

TK6 LYMPHOBLASTOID CELLS
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SUMMARY OF THE TEST METHOD
A preliminary range-finder establishes cytotoxicity for each test item, with the highest concentration set at the 
maximum soluble concentration or 10 mM, in line with ECVAM recommendations. An EC50 (concentration 
reducing viability to 50%) is calculated and used to set four sub-lethal concentrations for the main test.

In the main test, TK6 cells are seeded into 96-well plates and exposed to the four test concentrations, in parallel 
with vehicle and positive controls, both in the absence and presence of human liver S9 fraction. Exposure is for 
up to 48 hours.

Following exposure, cells are lysed, RNA is reverse-transcribed to complementary DNA (cDNA), and GADD45A 
expression is quantified by TaqMan™ real-time qPCR. Expression is normalised to the housekeeping gene 
GAPDH and calculated relative to the vehicle control using the delta-delta Ct method. Results are expressed as 
fold-change in GADD45A expression.

A dose-dependent increase in GADD45A 
expression is observed, AND a maximum induction 
of greater than 4-fold is reached at one or more 
sub-lethal concentration, in the presence and/or 
absence of S9.

Items meeting only one of these criteria are 
flagged for further investigation. Items showing 
no dose-response and no induction above 4-fold 
are classified as negative.

Results are presented as fold-change in GADD45A 
expression relative to the vehicle control, in the 
presence and absence of S9.

The assay was developed using a panel of 28 
reference chemicals covering aneugens, 
direct- and indirect-acting clastogens, and known 
non-genotoxicants. Performance against this 
panel showed precision of 75%, sensitivity of 61%, 
and selectivity of 100%. The high selectivity makes 
the assay particularly suited to its role as an early 
-stage screen, where false positives carry a higher 
cost than missed positives at this stage of 
development.

Mechanistic limitations should be noted: 
topoisomerase poisons and reactive oxygen 
species generators were under-detected in the 
validation panel. Where these mechanisms are 
suspected, follow-up testing using complementary 
methods is advised. 

A test item is classified as positive for genotoxic 
potential where:

INTERPRETATION OF RESULTS
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AMOUNT OF SAMPLE REQUIRED

5ml (liquids) / 5g (solids) Please enquire if sample availability is limited.

QUALITY STATEMENT
This is a non-regulatory test designed for early-stage hazard screening and ingredient development. It is not a 
substitute for OECD-accepted regulatory genotoxicity tests. XCellR8 is accredited by the UK Medicines and 
Healthcare Products Regulatory Authority (MHRA) for the conduct of in vitro safety testing in compliance with 
Good Laboratory Practice (GLP).

Turnaround time: 

3 to 4 weeks
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